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ORRIS DAM 


WILLIAMS CREEK WATER PLANT 


Located in the heart of the rich East 
Tennessee Valley, Knoxville stands as an 
important commercial and industrial center 
of a prosperous section that contains the 
greatest variety of natural resources in the 
world. It is the western and northern gate- 
way to the Great Smoky Mountain National 
Park and just twenty-five miles from Norris 
Dam. This dam is part of the, construction 
by the Tennessee Valley Authority for the 
development of the Valley of the Tennessee 
River. 

The industries of Knoxville are di- 
versified, the major groups being textiles and 
clothing, food and mill products, marble, 
lumber, wood and metal working. In addition 
to its industrial supremacy, Knoxville is an 
attractive, healthful city, with the best in 


KNOXVILLE, TENNESSEE SKYLINE 


cultural and educational advantages and a 
friendly, hospitable population. 


The water supply for the City of 
Knoxville is obtained from the Tennessee 
River, on which it is located. Its water plant 
is one of the finest and best equipped in the 
country, having been erected in 1927 at a 
cost of $2,500,000.00. It delivers over 
three billion gallons of water yearly to the 
customers of the department. There are 
26,075 water services, each of which pays 
an equitable charge for the amount consumed 
through the 100% metered distribution 
system. Pittsburgh Meters used in this 
system are helping to protect the investment 
Knoxville has made in its modern and ef- 
ficient water department. 


PITTSBURGH EQUITABLE METER CoO. 


MERCO NORDSTROM VALVE CoO. 


ATLANTA BUTTALO 
RAMBAS CITY 





MAIN OFFICES PITTSBURGH, PA. 
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HEN you need cast iron pipe quickly, any kind, anywhere, put it 











up to “U.S.” We ship from 15 plants and storage yards throughout 
the country, by water, rail and truck. We manufacture a complete 


line. Super-de Lavaud Pipe, “centrifugally cast 


in a metal mold without chill,” in 12- and 
18-foot lengths and diameters up to 24 inches. 
Threaded Pipe, centrifugally cast, in steel o. d. & € 


sizes. U. S. Ni-Resist Pipe, centrifugally cast, 


. ao 
for super-corrosive conditions. Pit Cast Pipe in cast 1r6on 


diameters up to 84 inches. Bell and spigot, me- 





chanical joint, flexible joint or plain end pipe. 


Large stocks of standard fittings at all shipping 


. T . ° Castiron and alloy castiron pipe centrif- 
points. Whatever your need, put it up to “U.S.” wgaliy ar pit coet--fee wanes daslehsineds 


sewerage and drainage service as well 
as industrial uses involving corrosives. 


U. S. PIPE & FOUNDRY CO. 
BURLINGTON, NEW JERSEY 
Foundries and Sales Offices throughout the U. S. 


NOW ADOPTED 


BY THE FOLLOWING IMPORTANT 


SEWAGE PLANTS 


Birmingham, Ala. Freeport, L. |, N. Y. 
Reading, Pa. Garden City, L. I., N. Y. 
Durham, N. C. San Francisco, Cal. 


and others 





A ROYER PAYS FOR ITSELF! 
“S54 F : ee 


MADE IN 
FOUR 
SIZES 


EITHER 
GAS 
OR . 
ELECTRIC 


<° > i Me 
ae oe . 


A Royer in operation handling 
sludge cake from a vacuum filter. 


MODEL "C" 
PORTABLE 


Write for details 


ROYER FOUNDRY & MACHINE CO. 


C. G. WIGLEY, Sole Rep., 3108 


° ° } , p y 
158Pringle St. Atlantic Ave., Atlantic City, N. J. pmeren, Fs 
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REFLECTIONS... 


UCH water has gone 
MV over the dams and 
under the bridges 


since George Spalding read 
his paper before the New 
York Section of the A.W.W.A. 
May, 1929, indicating the pos- 
sibility of Powdered Activated 
Carbon furnishing a most use- 
ful tool for the removal of 
tastes and odors. 


We reflect to the extent of 
looking back to see what this 
has meant and to date we 
find that since 1930 over 
950 Municipal and Privately 
Owned Water Plants have 
used AQUA NUCHAR—many 
continuously, others only dur- 
ing the period of severe taste 
and odor epidemics. 


Since that period enough AQUA NUCHAR has If the average dose as reported by In addition to 
ae ees _ ag on the iy water ee the pioneer user of Powdered Acti- ip se has 
sumption and using the average dose reporte “Ie : een sufficient 
in *TASTE AND ODOR CONTROL, the follow. | Yte4 >t aon alana, a fated Te 
ing water supplies could be treated in their ee a ws - a bon sold by com- 
entirety for the period mentioned: treat the entire supplies for a period petition during 
ae a of three years: the come Ga 
ortland ..... : to treat in excess 
Seattle . . .384 Los Angeles... II. Seattle San Francisco of three hundred 


Provid ice San Francisco. . Dallas Cincinnati in 
fo ae . 83 Buffalo “ — St. Paul Milwaukee billion gallons of 


Baltimore ..... 19.97 Philadelphia ... 7. Indianapolis Boston water Sung d a 
Cincinnati .  _— oe Providence Baltimore SNSTege 
Minneapolis ... 43.6. Milwaukee .._.. Portland Buffalo based — 
New Orleans... 61.9 Chicago ...... New Orleans Los Angeles in *Taste and 
St. Paul 101 New York City. Minneapolis Philadelphia Odor Control. 


*May, 1936, Vol. 2, No. 9 








The purpose of the above figures is to 


show the wide acceptance of Activated 

Cx Carbon for Taste and Odor Removal and 
| ae to assure those large municipalities who 
= i will be considering in the near future, the 
pte application of this product as a means of 
controlling tastes and odors, that a suffi- 

CHEMICAL SALES co INC cient amount of Activated Carbon in the 
ov ” form of AQUA NUCHAR is available 


. =, i iti 
230 Park 205 West 418 Schofield ems Sane oe ae ee, ee 
Avenue Wacker Drive Bidg. country to satisfy the requirements of the 


New York, N. Y. Chicago, Ill. Cleveland, Ohio largest municipalities. 
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Spalding demonstrated at Hackensack, New 
Jersey. the effectiveness of powdered activated 
carbon in the treatment of water for taste and odor 
removal. Previously, attempts had been made to 


i seems but a very short while ago since Geo. R. 


a introduce the product in granular form but indica- 


Ss 


tions of high equipment cost and uncertainty of re- 
sults had made water operators somewhat skeptical 
of this new medium as a dependable and econom- 
ical purification tool. 


Literally, much water has gone over many dams 
since that time—six or seven years ago, and the 
doubts and fears then felt have been entirely dis- 
sipated. So great has been the progress in the 
adoption and use of powdered activated carbon as 
a positive means to control tastes and odors in 
drinking water, that in the neighborhood of 1,000 
plants—municipally and privately owned—in this 
country alone have proven its benefits in this re- 
spect and its use is fast spreading throughout the 
world; a testimonial to the initiative and enterprise 
of those responsible for the operating of American 
water plants. 


Today, there is such faith and confidence in acti- 
vated carbon as a means of eliminating tastes and 
odors, that its use can be safely looked upon as a 
standard purification practice and no other method 
of water purification has achieved such a position 
in so short a time; surely concrete evidence of the 
merit of the product for such purpose. 


In retrospect, one can go back to the questions of 
doubt that were raised; such as, powdered carbon 
would not be removed in the sand filters; it might 
decrease the filter runs, also accelerating mud-ball 
formation. It was further questioned whether 
powdered carbon would remove tastes and odors of 
a serious nature, or, if it did, the treatment would be 
too costly. Wide experience in operating hundreds 
of water plants had proven to the contrary, and it 
has been demonstrated conclusively that there is no 
taste and odor condition which cannot be corrected 
when an adequate quantity of Aqua Nuchar is used. 


Trouble with the control of taste and odor is one 
of the biggest worries of the water plant officials be- 
cause such a condition reaches and registers in 
every home in the community. Naturally, the cost 
of furnishing a uniformly palatable water at all 
times must be considered. In the case of unusual 
taste and odor epidemics, quantities up to 300 lbs. 
of Aqua Nuchar per million gallons have been used 
but such conditions rarely occur, and during a pe- 
tiod of twelve months the cost per million gallons is 
negligible. Taking the average case, an official 
study of over one hundred water plants shows the 
average quantity reported was approximately 16 


REFLECTIONS IN RETROSPECT 


Ibs. per million gallons; and even if this average 
was doubled, obviously it would be a very small 
amount to pay for water that satisfies. 


As the use of powdered activated carbon became 
wider, some further benefits from the treatment de- 
veloped. For example, the application of the carbon 
along with the alum in the mixing chamber has re- 
sulted in a better floc formation and, in some cases, 
to such an extent that the amount of coagulant has 
been reduced. Further, it has been convincingly 
proven that the sludge in the sedimentation basin is 
stabilized by inhibiting decomposition, preventing 
gas formation and the incidental scum. In certain 
plants where the supply of raw water is badly con- 
taminated, necessitating super-chlorination, it has 
enabled the operators to get rid of the objectionable 
chlorine taste by reason of the carbon acting as a 
dechlorinator, so that these operators cannot only 
supply an absolutely safe water but also a palat- 
able one, thus getting rid of a lot of complaints. 


Today, activated carbon is the cheapest form of 
insurance that a water plant can take out to protect 
the palatability of its supply under all and any con- 
ditions. Necessarily, such conditions vary consid- 
erably throughout the country and where epidemics 
occur—as they sometimes do—the cost of the carbon 
may seem high during this temporary situation. It 
is calculated on the basis of 20 lbs. of carbon per 
million gallons of water used each day in the year 
based on a per capita consumption of 100 gallons 
daily, it would make the cost to each individual 
within the community only slightly over 3c per year. 
To those plants who are subject at certain seasons 
to severe epidemic conditions, we recommend the 
use of a small quantity of Aqua Nuchar every day, 
depending upon individual circumstances, as being 
more economical because when the carbon is well 
distributed throughout the plant as the severe tastes 
and odors arise, the condition will not reach a point 
where excessive dosages are needed. Such a pro- 
cedure will provide maximum insurance of palat- 
able water without increasing the total premium 
paid. 


Sales Manager 





Following the trend of the times towards the 
merging of all subsidiaries under parent manage- 
ment; about December Ist, we will cease to be a 
separate carporate entity and will function as the 
Chemical Sales Division of the West Virginia 
Pulp and Paper Company. 
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Perchlaton 





Ready at a moment’s notice for a moment’s emergency... 


Like a vigilant guard standing by, Perchloron is an always-ready 
safeguard against contamination. Any emergency proves its value. 
It is ready when danger threatens. 


Its everyday uses are many. Perchloron makes it convenient, 
easy to sterilize new mains, clear wells and filters with concen- 
trated chlorine. For swimming pools it is especially useful. 


Perchloron stays full strength; comes in stable, concentrated 
form; offers an available chlorine content of more than 70%. 
It is instantly soluble in water, perfectly uniform — mini- 


mizes technical supervision. 


dvertisement of 
Keep at least one handy 12-can case of Perchloron always on bes Salt Man- 


hand—forsafety’s sake. It’swise economy. May weexplain? ufacturing Company in 
y y y Pp the May Convention 


, : and Data issue of this 
LIQUID CHLORINE OF HIGH PURITY—86 years’ experience scamesins corel a 


stands behind the uniform, high quality of Chlorine produced by and other products at 
Pennsylvania Salt Manufacturing Compai greater length. 


ENN SYLVANI. 


aa SALT MANUFACTURING COMPANY 


1850 EXECUTIVE OFFICES, WIDENER BLDG., PHILADELPHIA, PA. 
BRANCH SALES OFFICES: NEW YORK - CHICAGO - ST. LOUIS - PITTSBURGH - TACOMA - WYANDOTTE 
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e@ Yes, and do each one well. First introduced in 
activated sludge plants, air diffusion through Aloxite 
Brand porous plates and tubes has now been extended 
to practically all phases of sewage and sludge treat- 


ment, and to the treatment of water. 


A CT] y 
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Above is a complete list of successful applications of 
Aloxite Brand Diffusers. Pick out the ones in which 
you are most interested and let our engineers tell you 
about them. We will be glad to cooperate in the solu- 


tion of any of your problems. Write or phone us today. 


THE CARBORUNDUM COMPANY 


Niagara Falls, N. Y. 


Sales Offices and Warehouses in New York, Chicago, Boston, Philadelphia, Cleveland, Detroit, Cincinnati, Pittsburgh, Grand Rapids 


(Carborundum and Aloxite are registered trade-marks of The Carborundum Company ) 
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lhe ‘New -Lashioned Way is 


CHEAPEST 


Pumping SEWAGE with gas 
engines is new enough to be 
classed as a modern method; 
yet it is old enough to furnish 
convincing cost records as to 


its downright economy. 


In sewage - disposal plants such as those at 
Durham (N. C.), Madison (Wis.), Chicago 
Heights (Ill.), and Atlanta (Ga.) — where waste 
sludge-gas is adequate — it is most economical 


to use Cooper-Bessemer sludge -gas engines. 


In other plants, where either low-priced natural 





A convenient, reliable, economical 
installation at the Cadiz Street Pump- 
ing Station, Dallas, Texas. This 
Cooper-Bessemer Type GN-8 gas en- 
gine, rated 400 H.P. at 400 rpm. 
gear-drives a centrifugal sewage 


pump. 


gas or fuel oil is available, remarkable econom- 
ies can be effected by putting in modern Cooper- 


Bessemer natural-gas or Diesel engines. 


Cooper-Bessemer engineers know how to apply 
the most economical gas or Diesel engine to 
EVERY KIND of pumping drive. Ask our repre- 


sentative to estimate the savings you can make. 


THE COOPER-BESSEMER CORPORATION 


Mt. Vernon, Ohio — PLANTS — Grove City, Pennsylvania 


25 West 43rd St. Mills Bldg. 640 East 61st St., 
New York City Washington. D. C. Los Angeles. Calif. 
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201 East First St.. 631 Spring St. Magnolia Bldg.. Esperson Bldg 
Tulsa. Oklahoma Shreveport. La. Dallas, Texas Houston, Texas 
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Adequate Elevated Storage Capacity 
Ends Low Pressur e bi. | 
Complaints 
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AUGUSTA, GA. 


A map of water 
system, a close-up 
view, and an aerial 
view of new 500,- 
000-gal. radial 
cone bottom tank 
at Augusta, Ga. 
Note checkerboard 
pattern painted on 
tank as warning to 
low-flying airplane 
pilots. 











m- - > . . 
companying map. These correspond roughly with the This tank is located adjacent to the system’s filter 
increasing grade elevation as the city stretches along plant and stands at an elevation sufficient to insure 
er- the southern bank of the Savannah River westward satisfactory gravity pressure throughout the high 
towards the hills of the lower Piedmont region. From service district. In emergencies, the two lower dis- 
the standpoint of primary supply this is a fortunate tricts can also draw on the tank. 
location. Water is taken from the river some seven 
miles above the city and run through filters to reser- > & 8 
ly voirs located on high ground in the western suburbs. 
Uniformity of pressure in the intermediate and low We will be glad to furnish additional information on the | 
districts i d il h h th f advantages of adequate elevated storage to readers interested 
to : S Is secured easily throug e use of regu- in possible improvements for their own cities. We are also 
lating valves. always glad to furnish quotations on all kinds of tanks, res- 
“ " ervoirs, penstocks, pipe, smoke stacks, standpipes, and other 
me . Unfortunately, supplying water for the high western types of welded or riveted plate work. Address our near- 
district has not always been so easy. In recent years, est office. 
ce, 








Chicago 





HEN a town grows, builders of new homes seldom 

choose locations with regard for ease in supply- 
ing water. That this can add to the problems of a 
water works department is indicated by the experiences 
of engineers in Augusta, Ga. 


Water service in Augusta is divided into three dis- 
tricts—low, intermediate and high, as shown on ac- 


—_—— 2198 Old Colony Bldg. Dallas.1479 Dallas Athletic Club Bldg. 
New York .3390-165 Broadway Bldg. Birmingham. ..1586 North SOth St. 
Cleveland. . . 2262 Rockefeller Bldg. Tulsa....... 1646 Thompson Bldg. 


Fabricating plants in CHICAGO, BIRMINGHAM, and GREENVILLE, PA. 
Water Works and Sewerage—November, 1936 


new homes gradually overtaxed the reserve capacity 
of the equalizing standpipe connected with the high 
service mains and there were times when interruptions 
in pumping left this district virtually without water. 
It was for this reason that Augusta decided to in- 
crease the high service reserve with the 500,00-gal. 
radial-cone bottom elevated tank pictured above. 


CHICAGO BRIDGE & IRON CO. 


Houston. ......-+++% 2919 Main St. Boston..1548 Consolidated Gas Bldg. 
Detroit....... 1551 Lafayette Bldg. San Francisco....1083 Rialto Bldg. 
Philadelphia. .1644-1700 Walnut St. Los Angeles...1455 Wm. Fox Bldg. 
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GoncRETE PIPE CHOSEN 
FOR RIVER CROSSING AT 
APPLETON, ween 


As part of extensive sanitary improvements 
along the Fox River, an inverted siphon of 
concrete pipe was constructed under this 
stream at Appleton, Wis., in 1935-36. This 
siphon, costing $48,928, includes a double 
line of 15 and 30-in. reinforced concrete 
pipe more than 900 ft. in length. The com- 
bined capacity is 17.4 M.G.D. Maximum 
velocity in the 15-in. line is 3 ft. and in 
the 30-in., 4.7 ft. per second. The pipe lines 
were encased in concrete. Greeley & Hansen, 
consulting engineers, Chicago, designed 
and supervised construction of the im- 
provement. Photos and drawings were fur- 
nished by F. E. Fulmer, resident engineer. 

For further facts on use of concrete for 
sewers, write for booklets,**‘Monolithic Con- 
crete Sewers” and “‘Concrete Pipe Sewers’’. 














Stop plank ee 
Hydraulic gradient grooves tha» __S_/3°8") 
Elev. 112.10 Hydraulic gradient Fs X Overflow 

1 

















Elev. 15.81 = 





T 
' 
' 
! 
H 


























"48" Inv Elev. 709.50 ' e —. es 
Section A-A Fee “Imm Elev. 113.21 —S 
9:6" Sécrion B- 








came or 


PLAN 
/wLET CHAMBER 


Ourter CHAMBER 
Fox River 


L.W, 7003 


Inv Elev 60528 = — 30°and IS'pipe 
8°50 7+ + 
PROFILE OF SIPHON 























a 
BA ea areata. 


Concrete pipe—46 miles of it—was also chosen for other current sanitary improvements in the Fox River Valley. Where 
millions of dollars are at stake, concrete is the choice. It is strong, durable, and moderate in cost. Decades of satis- 
factory performance have proved that concrete is the ideal pipe whether the sewer is 12 feet or 12 inches in diameter. 


PORTLAND CEMENT ASSOCIATION 


DEPT. A1l1-29, 33 WEST GRAND AVENUE, CHICAGO, ILLINOIS 
Water Works and Sewerage—November, 1936 















DENVER, COLO. 
and 


MINNEAPOLIS-ST. PAUL 
| 


@® FOR CITY OF DENVER, ® FOR MINNEAPOLIS-ST. 
COLORADO PAUL SANITARY 


DISTRICT 
6 Beds—12’ wide x 204’ long will 
al be installed. 8 Beds—16’ wide x 245’ long will 
be installed. 





Average flow .. ....... 54 m.g.d. 

Average flow ......... 134 m.g.d. 
Maximum flow ......... 80 m.g.d. 

Maximum flow ........ 268 m.g.d. 
Treatment: . 


7 months filtering on non- 


; 10 months filtering on non- 
chemically treated effluent. 


chemically treated effluent. 


5 months on chemically treat- 2 months on chemically treat- 
ed effluent. ed effluent. 


Mr. A. K. Vickery, City Engineer Mr. C. C. Wilbur, Chief Engineer | 


Messrs. Black & Veatch Mr. W. N. Carey 
Consulting Engineers P.W.A. Project Engineer 











FILTRATION EQUIPMENT CORP. 


10 East 40th Street Sales Office ee Ao) oe) 


COARSE SCREENS . AUTOMATIC MAGNETITE FILTERS CONKEY VACUUM FILTERS 


Water Works and Sewerage—November, 1936 


12 


4 2/ years, we have never tad a 


occasion lo- com 

















Hagerstown, Maryland, long 
a satisfied user of both 
Mathieson Chlorine and HTH 


T is only natural that water works 

officials, upon whose shoulders their 
communities place such heavy responsi- 
bility, should appreciate pure chemicals, 
trouble-free equipment and dependable 
deliveries. That they do appreciate these 
things and that they place their business 
accordingly is shown by the tribute to 
Mathieson Chemicals expressed by 
Albert Heard: 


“We have been continuous users of 
your products since 1914 when we first 
started buying our chlorine requirements 
from you,” writes Mr. Heard. “In that 
time we have never hadasingleoccasionto 
complain about your products or service.” 


“In the past three years we have added 
ammonia and HTH to the products we 
purchase from you. We have found HTH 
a useful product for cleaning filters... 
HTH is sprinkled on the sand and then 
rinsed through before putting the filter 
back in use. We also use it in the settling 
basin for algae treatment. . .” 





In hundreds of communities through- 
out the country, HTH is working 
effectively, either alone or in conjunc: 
tion with liquid chlorine, in a wide 
variety of sanitary jobs. These are de- 
scribed fully in a valuable 72-page book, 
“Hypo-Chlorination of Water,” which 
is available free of charge to municipal 
officials, Send for your copy today. 


The MATHIESON ALKALI WORKS (Inc.) 
60 East 42nd Street New York, N.Y. 


Soda Ash. ..Liquid Chlorine... Bicarbonate of Soda... 

HTHandHTH-15...Caustic Soda... Bleaching Powder 

... Ammonia, Anhydrous and Aqua... PH-Plus (Fused 
Alkali) . . . Solid Carbon Dioxide 
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Water works at Smithsburg, Md., one of the two muni 
cipal water plants supplying the City of Hagerstown. 


(Left) Albert Heard, Secretary of the Board of Water 
Commissioners, Hagerstown, Md. 


HTH is readily soluble and more than twice as co™ 
centrated as ordinary chlorinated lime. It is not 

by weather conditions and retains its full strength for 
months. No special equipment needed. No returnable 
containers. Shipped in cases of one dozen 3%-lb. cams 
and drums of 75 lbs. net. 





Inspection openings are p 
vals along the to 
ford access to th 


ets 


ent troughs 

— "1 These troughs 
effluent veloc- 

greatly in- 

i efficiency 

in the removal of light, 


laced at inter- 
platform to af- 
e shear-pin drive sprock- 
placed just below the slab. 


These series of 


One of the longitudinal 
troughs which extends far back into 


the tanks. The troughs are built 
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The drive shaft runs along underneath the 
effluent slab. Note that all drives, countershafts 


over supporting columns separating 


collector units. 


large openings 


in the effluent wall from the 
aerated feed channel give low 


inlet velocities. 


The single drive unit only is pleced 
above the platform. Note neat ap- 
pearance—no_—unsightl counter- 
shafts, bearings, clutches and 
clutch levers above slab. 


and clutches are located under the top 


slab and are 
protected from 
the weather. 
Cone > ae sub- 
merge bear- 
ings prevent 
sludge accumu- 
lation on bear- 
ings below the 
surface. 


flocculent slow settling 
sludges. 


City of Columbus 
To Have Modern Plant 


Outstanding among the country’s modern and up-to-date Sewage Dis- 
posal Plants is that now approaching completion in Columbus, Ohio. 
Jeffrey contributed toward this with the latest designed Sludge Collec- 
tors for the Primary and Final Settling Tanks . . . tank after tank as 
far as you can see . . . as well as the Grit Washers, Sludge Elevators, 
Bar Screens and Filter Cake Belt Conveyors. 

One marvels at the gigantic proportions of this project . .. marvels at 
the many new and modern features of tank and collector design. 
Some of these features are pointed out in the large view above which 
shows the influent end of one of the many final settling tanks. 

Jeffrey Sanitary Engineers . . . always progressive and alert. . . 
cooperated with Mr. R. A. Allton, Sewage Disposal Engineer for the 
City of Columbus, to make this the outstanding job of the year. 
Jeffrey Engineers have developed or helped develop most of the types 
of equipment used in major activating sludge processes in the modern 
plants of today. For modern Sewage Disposal Equipment .. . call 
on Jeffrey. 


The Jeffrey Manufacturing Company 


996-99 North Fourth St., Columbus, Ohio 


large illustration. 


This view shows the effluent end of the Final Settling Tanks shown in the 


Jeffrey Sewage Disposal 


Equipment: 


Sludge Collectors 

Bar Screens 

Grit Washers 

Grit Channel Conveyors 
Screenings Grinders 
Conveyors 

Elevators 

Garbage Grinders 
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Against flood waters and domestic sewage 
this Unique Installation of 


Everdut Stoves /001 


(Strengthened Copper) 
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Shop assembly view and cross-section drawing of sew- 
age regulators (leaping weirs) designed and built by 
Row Engineers, Inc., N. Y. These regulator sets, com- 
prising delivery lips and adjustable receiving lips, were 
made of 1-4” and 5-16” hot rolled Everdur plates. 
Anchors and bolts are 5-8” diameter Everdur rod. 
Receiving lips have an adjustment range of 2”. 


i ie Sanitation Department of Perth Amboy 
N. J., installed seventeen sets of these 


Everdur sewage regulators approximately a year 
ago. Storm and flood waters justified the engi- 
neering and structural soundness of the design— 
while the Everdur Metal has, of course, given 
every indication of permanence, despite the high 
corrosiveness of domestic sewage handled. 

Everdur is a high strength, corrosion resistant 
alloy. It was developed for structural and en. 
gineering uses which require a metal with the 
strength and fabricating qualities of steel,andwith 
corrosion resistance equal to copper. This fion- 
rust metal is readily workable either hot or cold, 
and can be welded by any of the commonly used 
methods. It frequently makes possible fabricat- 
ing economies and important savings in weight. 

Since 1927, these desirable qualities have led 
to its extensive acceptance in the sewage treat- 
ment field. Its [principal applications have been 
for coarse and fine screens, swing gates, built-up 
sluice gates, coarse bar rack aprons, effluent weirs 
and scum weirs, structural scum baffle brackets, 
troughs, screen hoppers, orifices, baskets, anchors, 
ladders, float gauge chains, valve springs, man- 
hole steps, guides, walkways, bars and plates, 
bolts and nuts. 

Everdur Metal is available in all commercial 
shapes and is moderately priced. Inquiries for 
information on specific applications will receive 
careful attention. 





EVERDUR METAL 


“Everdur” is a registered trade-mark identifying 
products of The American Brass Company made 
from alloys of copper, silicon and other metals. 











THE AMERICAN BRASS COMPANY 
General Offices: Waterbury, Connecticut 
Offices and Agencies in Principal Cities 


ANACONDA COPPER & BRASS 
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In 1899 the famous yacht Columbia, called by many the grandest yacht of 
them all, successfully defended the America's Cup against Sir Thomas 


Lipton’s first challenger, Shamrock I. 


In 1899 another Columbia was formed, also to lead the way. In its history 
of thirty-seven years THE COLUMBIA ALKALI CORPORATION has ever set 
the pace in serving industrial needs for SODA ASH, CAUSTIC SODA, 


MODIFIED SODAS, CALCIUM CHLORIDE. 


This year the service has been expanded to include LIQUID CHLORINE and 
SODIUM BICARBONATE, produced in completely new plants with the most 
modern equipment. 


Our technical service is at your disposal. 
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PEORIA CUTS POWER COSTS 


in its Sewage Disposal Plant 
with WORTHINGTON GAS ENGINES 

















300-hp. Gas Engine... General Electric 
Generator Unit. Supplies power for all 
motor-driven equipment in the sewage 
plant. 


535-hp. Gas Engine direct-connected to 
Roots-Connersville Blower. This unit is 
used fo aerate sludge. 





Blower Room... Roots-Connersville 
Blower. The driving engine can be 
seen in adjoining room. 


O convert hitherto wasted sewage gas into power, 
this forward-looking municipality selected Worth- 


Five of nine Worthington Vertical Centrifugal ington Gas Engines. With the Worthington Cen- 
Sewage Pumps installed here. There are 4-16”, ; A : : s : 
220", 2-90" ond 196" pumps for capacities of trifugal Main Sewage Disposal Pumps in service since 
, 9700, , an t g-p.m....a R q " E 
total installed capacity of 91,000 g.p.m. 1930, with a Worthington Air Compressor for engine 
GAS ENGINES starting and Centrifugal Pumps for engine jacket cool- 


30 to 1800 hp. 


ae ee ing...this outstanding plant is essentially Worthington 

ee oe equipped...a complete service with undivided re- 
COMPLETE PUMPING ee 

EQUIPMENT OF ALL TYPES sponsibility. 
cs 

rtm nen OO eer economies and trouble-free operation in this 

AND ALL AUXILIARIES ' , 

and other important installations have earned this 


. 
GAS CO ° : : saath 
— ameaunien confidence in Worthington equipment and the organization 


Bulletins Available which produced it. 
WORTHINGTON PUMP AND MACHINERY CORPORATION 


General Offices: HARRISON, NEW JERSEY «© Branch Offices and Representatives in Principal Cities throughout the World 


WORTHINGTON 















ATLANTA CINCINNATI DETROIT yy pew G Ss ea LOS ANGELES _— PITTSBURGH 

BOSTON CLEVELAND 1B PASO. <r (OY aa aS NEW ORLEANS St. Lous a 
CHICAGO DENVER KANSAS CITY SIIIIIIIS ; SAAS SS PHILADELPHIA SAN FRANCISCO WASHINGTON 
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ARTICLES AND 
AUTHORS Scheduled 


for Future Issues 


‘ New in Coagulants and 
See _ Jehu R. Baylis, Chicago’s 
ce” Physical Chemist, promises us real 


2 he nature of a development in 


awe oe in this column 
jon. To tell more in this 

rs to kill too much of the news 

tm His story is of 


is disclosures. i 
ee stare of a “scoop” for ‘‘Water 


d Sewerage.” _ Watch for it in 
Seber or January—in all probability 


December. 





“ oencerning the Worth of Gas 

—_ at Sewage Plants” —From Au- 
rora, Ill., comes an article by W alter A. 
Sperry, well known Superintendent of 
Aurora’s Sanitary District, which de- 
scribes something unique in the adapta- 
tion of digester-gas powered gas en- 
gines. Direct connected to pumps, rates 
of sewage pumping are automatically 
varied by engine speed changes, attained 
through gas-feed throttles actuated by 
rising and fall sewage flows—i. e., gain 
or loss in suction well elevations. Mr. 
Sperry, aside from the sizeable reduc- 
tions in operating costs, since turning to 
gas engines, reveals marked installation 
savings due to the selection of the high- 
pressure type gas holder and compressor 
instead of the gasometer or gravity type 


holder. 





“The Newest Thing in Chlorination 
Stations’—is represented by Chicago’s 
newest chlorinating plant at one of the 
World’s most important and largest 
pumping stations—the new Cermak 
Pumping Station. The latter was de- 
scribed by Loran D. Gayton, City Engi- 
neer of Chicago in our October issue. 
The forthcoming article by A. E. Gor- 
man, Engineer of Purification, and 
H. H. Gerstein, Operating Sanitary Engi- 
neer, describes the Cermak Chlorinating 
Plant, and emphasizes the modern fea- 
tures enhancing or ensuring safety, de- 
pendability, economy and efficiency in 
operation. Intended for this issue, we 
regret that we find it necessary to hold 
this valued article for the next issue at 
a time when so many plants are under 
design. 





Chemical Treatment as an Aid to the 
Activated Sludge Process’’—is depicted 
in an article by J. H. Henderlite, Jr., 
Supervising Chemist at the Gastonia, 
N. C., Sewage Treatment Plant. He tells 
of the successful use of ferric iron ap- 
plication, to a textile-waste impregnated 
sewage, to relieve the loading on Gas- 
tonia’s activated sludge plant and effec- 
tively improve plant performance. For 
maximum effect at minimum cost, the 
coagulant is added only during those 
hours when the industrial waste other- 
wise interferes with operation to a seri- 
ous degree. 





“Kinks in Operation and Maintenance” 
—which are being employed successfully 
in the Washington Suburban Sanitary 
District are to be incorporated into an 
article by Carl A. Hechmer, Engineer of 
Treatment and Distribution. Those who 
know the author, or have read his con- 
tributions will look forward with con- 
siderable interest to his forthcoming 
article. 

Good material here for addition to our 
Reference & Data Book to be revised in 
1937. Suggestions and contributions to 
its betterment gratefully received. 





WATER WORKS & SEWERAGE 


L. H. ENSLOW, Editor 


CONTENTS for 
NOVEMBER, 1936 


Vol. 83, No. I] 


Birmingham, Ala., Secures an Industrial Water Supply System.... 403 


By A. CLINTON DECKER 


Chief Sanitary Engineer, Tennessee Coal, Iron & Ry. Co., 
Birmingham, Ala. 


There Is Work to Be Done................ jh Gas it Dice ae ane 408 


Free Water—God's Giftl................................. 409 


By JAS. McCLURE WARDLE 
Supt., Department of Public Works, Hudson, N. Y. 


Operation of Northside Activated Sludge Plant at Durham, N. C.. 413 


By W. M. FRANKLIN 
Supt., Filtration and Sewage Treatment, Charlotte, N. C. 


Running an Activated Sludge Plant on D. O. Determinations... .. 418 


By GEORGE ANDERSEN 
Rockville Center, L. I. 


Battle Creek's New Sewage Treatment Plant................. 420 


By M. G. DAMOOSE 
Supt., Sewage Treatment Works, Battle Creek, Mich. 


Digestion of Solids from Pea and Corn Canning Wastes With 
re ree eae bee hari ny 425 


By L. F. WARWICK, H. W. RUF and J. M. HOLDERBY 

A Self-Operating Water Purification Plant.................... 429 
By STANLEY T. BAKER 
Assistant Engineer, N. Y. State Department of Health, Albany, N. Y. 


Three New Jersey Water Works Associations Hold Joint Meeting 433 


Waukesha Host to Wisconsin Section A.W.W.A............... 440 
Convention Proceedings N.E.W.W.A............... pencils Gage 
DE ie ci enn awk aba ee Siar a ke ocean 449 
NT I oa. xs Salen Kaen eae seas pbs aA ware 66 
Catalogs and Literature Received........................... 68. 





Published monthly by the GILLETTE PUBLISHING CO., Daily News Building, Chicago, III. 





Entered as Second Class Matter, June 2, 1931, at the Post 
Office at Chicago, Ill., under the Act of March 3, 1879. Published 
monthly at 400 W. Madison Street, Chicago, Ill. Per Copy, 25c. 


ern Manager; T. F. Kitroz, New England Representative; C. T. 
Murray, Managing Editor; JoHN R. Bay.is, Associate Editor; 
D. G. LEDGERWOOD, Make-Up Editor. 

Chicago Office, 400 W. Madison Street. Cleveland Office, 1601 


Subscription rates $2.00 per year’ Canadian and Foreign, $3.00 
: . ; “ : Avenue, Lakewood, Ohio. New York Office, 155 East 
HWshore ne: Gopyright, 1936, by Gillette Publishing Company, Pub- re y tg ‘ie order for thy to be effective for that number. 
in Ge of; Water Works and Sewerage, Roads and Streets, Sport- Tmmediate notice should be given of any delay in the receipt of 
Ma oods Journal, Mida’s Criterion, Oil and Soap, The Art of 44th Street. San Francisco Office, 155 Montgomery Street. Los 
osaics and Terrazzo, Powers’ Road and Street Catalog and Data Angeles Office, 318 W. Ninth Street. 


k, Water Works Catalog and Data Book. 


Addresses will be changed as frequently as desired, upon noti- 


yjHALBERT P. GILLETTE, Pres. and Editor in Chief; E. S. GILLETTE, fication; not otherwise. Changes of address should be sent in at 
noo Eres. and Publisher; L. H. ENsLow, 155 East 44th Street, least two weeks before the date of the next issue of Water Works 
ew York. N. Y., Vice-Pres. and Editor; J. M. ANGELL, Jr., East- the magazine. 





OME day you may have acid 
trade waste to contend with 


in your sanitary sewers 


Some day your present and pro. 


posed sewers may lead into a treat. 
ment plant. In either event would 
you not be glad that you had 
specified cast iron pipe for those 
sewers—infiltration proof, corro- 
sion resistant, cast iron pipe? The 
pipe with far greater crushing 
strength than any other pipe 
practicable for the purpose? We 
believe you would and we shall 
be glad to send you further in- 
formation if desired. Address 
The Cast Iron Pipe Research 
Association, Thos. F. Wolfe, Re 
search Engineer, 1013 Peoples 


Gas Building, Chicago, Illinois. 


Cast iron pipe used for Glendale, Cal., 
outfall sewer to guard against con- 
tamination where line crosses under- 
ground filtration galleries and wells of 
the water supply of the city of Los 
Angeles. 


CAST IRON PIPE 
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Lining, Coating and White- 

washing Operations at the 

Birmingham Plant of the 

Chicago Bridge and Iron 
Works. 


BIRMINGHAM, ALA., SECURES AN 
INDUSTRIAL WATER SUPPLY SYSTEM 


By A. CLINTON DECKER 


Chief Sanitary Engr.,* Tenn. Coal, Iron and Ry Co., 
Birmingham, Ala. 


HE City of Birmingham 
gr the Birmingham Indus- 

trial District are located in 
narrow valleys through which 
relatively small streams flow due 
to the very limited area of water- 
shed. The greater part of the 
area is underlain with limestone 
and dolomite and although a con- 
siderable amount of water is ob- 
tained from underground sources 
the product so obtained is very 
hard. A further disadvantage of 





this source of water is the fact The Author 
that the continuity of the supply (To Him Birmingham 
is not dependable. The under- Is Indebted) 


ground formation is such that 
water from wells and springs may from time to time 
materially decrease in quantity or entirely disappear 
within a relatively few hours, never again to re-appear. 
Being an area in which the industries are of the so- 
called heavy type, because of the nature of the natural 
resources, there is required for the operation of these 
heavy industries and allied industries large quantities of 
primary water. This is so even though reclaiming or 
recovery and recirculating systems are used to conserve 
Water to the greatest extent possible. 

The existing sources of supply had been developed 
and were used for industrial purposes by the various 


_—— 


: _ . ® . . . y 
Member, Engineering Commission for Industrial Water Supply. 
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This article, which tells of the new industrial water 
supply system for Birmingham, Alabama, has been 
prepared by Mr. Decker at the request of WATER 
WORKS AND SEWERAGE. 

The story of this highly significant and important 
project, which is literally life-giving to a potentially 
rich industrial district, is to be told in two install- 
ments. The present article deals with the reasons for 
establishing a separate industrial supply, the general 
organization and scope of the work, and the more: 
important materials going into the construction of 
the system. 

In forthcoming articles the author will describe the 
more important engineering and design features, spe- 
cial problems encountered and their solution, results 
of acceptance tests, operating experiences, charges 
made for industrial water and service, etc. 

The significance of this unique and important proj- 
ect in water supply engineering and utility operation, 
conceived to break Birmingham’s stunted industrial 
growth, deserves widespread attention of American 
engineers. Also, high praise for those whose vision 
and initiative put the project into being and execu- 
tion.—Editor. 














operating companies to the extent of approximately 120 
million gallons per day. The further growth of the 
Birmingham Industrial District through expansion of 
present industries and the bringing in of new industries, 
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municipal uses this water is of excellent quality and 
vision has been made so that the matter of quaaiie 
adequately provided for for many years in the fab . 
3ecause of the high quality for domestic Purposes re 
type of distribution necessary and many other factors 
the charge made for water from this system, even s 
large quantities, is in excess of that which can iia 
ably be paid by most industries using reaily large quan- 
tities of water. The amount of water which is furnished 
by the water utility to industries is therefore less than 
30 per cent of the total amount of primary water used 
by the industries in this territory. 



































Developing an Industrial Supply 
To meet the needs of existing industries, for both 
the present and future requirements of a high quality 
and low cost industrial water, and to provide for pos- 
sible new industries, a strictly industrial water supply 
system is being developed. < 
The original application for funds with which to 
A Look Through the Barrel of the Finished Enamel Lined  eonstruct this project contemplated a loan and orent 
Product. from the PWA. After a considerable period of nego- 
tiations, necessitating revisions of estimates due to 
which could utilize the various natural resources and changed conditions over the period involved, and the 
take advantage of the excellent facilities for manufac- securing of contracts covering large takings of water 
turing, was very limited. The controlling factor was and its immediate use upon completion of the project, 
the relatively small amount of additional water for in- the original application was amended so that the PWA 
dustrial purposes which could be obtained from the was asked for a loan of $3,430,000. The proceeds of 
sources of supply already developed. Of equal impor- this loan were to be used for the purchase of all lands, 
tance was the fact that no additional sources of supply easements and rights-of-way; for all legal and admin- 
were available in the immediate district. istrative expense; for all engineering (including inspec- 
The Birmingham Water Works Company furnishes tion) ; and, for the construction of the impounding dam, 
the present municipal supply of water. For the ordinary the pumping station and 85,600-feet of the 60-inch sup- 
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Another 48-foot Length Goes into the Trench—Note the Outer (Gasket) Ring Slipped on the Near End and the Outer and Cen- 
ter Ring (with Bolts) on the Far End, Ready to Connect Up As Soon As the Pipe Is Swung Home. 
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Unloading 60-in. Pipe at Trench Side. What Could Be 
“Sweeter” Than a Railway on One Side; Couplings Slipped on 


in the Air, and Then Down into Trench on the Other Side of 
Crane. See Large Picture of the Latter Operation. 


ply line. The WPA was requested for a grant of $2,- 
378,000 with which there was to be constructed by them, 
the distribution lines consisting of approximately 122,000 
feet of 60-inch, 54-inch, 48-inch and 42-inch protected 
steel pipe and 25,000 feet of 24-inch and 16-inch cast 
iron pipe, all of this pipe being in the distribution sys- 
tem. The WPA part of the work also includes the con- 
struction of the distribution reservoir, the chemical feed 
building with all its equipment; the service mains from 
the distribution mains to consumers’ property lines and 
the clearing of the area to be flooded by the impounding 
reservoir. The construction road, two miles in length 
from the main highway to the dam, and stripping, test 
pits and borings (except diamond drill borings) at the 
dam site are also included as part of the WPA work. 
The water for the new system will be drawn from the 
Blackburn Fork of the Black Warrior River. The 
area of the water-shed is approximately 72 square miles. 
The normal rain-fall for this territory is approximately 
54 inches a year. 

Reservoir and Pump Station 


A dam 200 feet high, with a spillway 184 feet above 
the bed of the river, will be constructed near Inland, 
Alabama, approximately 30 miles north of the main 
business section of the city. There will be formed an 
impounding reservoir having a capacity of 21 billion 
gallons. This reservoir will be approximately 7 miles 
in length but relatively narrow throughout most of its 
length. The flooded area wil! be approximately 1,600 
acres. The dam will be of rockfill construction and will 
be approximately 1,060 feet in length at its crest. It 
will involve the construction of a 20-foot diameter di- 
version tunnel 1,281 feet in length, the placing of 913,- 
000 cu. yds. of rock ; 621,000 cu. yds. of compacted clay 
hll and the placing of 26,000 cu. yds. of concrete for 
cut-off walls, spillway lining, etc. The preparation of 
the site involves more than 240,000 cu. yds. of common 
excavation and nearly 15,000 cu. yds. of rock excava- 
tion. The contract for this dam has been awarded to 
the Walsh Construction Company of Davenport, Iowa, 
at a total bid price of $1,685,231. The elevation of the 
spillway (784 feet U.S.G.S. datum) is such that during 
the periods when the reservoir is full to 34 feet below 
the crest it will be possible to’supply water, at a head of 
100 ft. or more, up to a rate of 40 million gallons per 
day to industries at substantially all points on the dis- 
tribution system. When the draw-down is greater than 
34 feet or when the rate is in excess of 40 million gal- 
lons per day, pressure will be boosted on the supply main 
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through the main pumping station located at the dam. 
This station will be designed for the ultimate installa- 
tion of five 20 m.g.d. pumps with an initial installation 
of two such units. The system is designed for an ulti- 
mate average consumption of 60 million gallons per day. 


Supply Main and Distribution Pipes 


The main supply line consists of 60-inch steel pipe 
joined with Dresser couplings. The contracts for the 
fabrication and delivery of this pipe have been let to 
the Chicago. Bridge and Iron Works Company and the 
Ingalls Iron Works of Birmingham jointly. This pipe 
is fabricated of plates of 3¢-inch thickness, welded by 
the electric shielded arc method in 48-foot lengths. The 
pipes are both coated and lined with “Bitumastic” 
Enamel furnished and applied by the Wailes Dove- 
Hermiston Corporation. The lining is applied cen- 
trifugally and the coating is applied through a traveling 
device while the pipe is being rotated very slowly. The 
distribution system consists of 54-inch, 48-inch and 42- 
inch steel pipe having thicknesses of 11/32 inches, 5/16 
inchs and 9/32 inches respectively. These pipes were 
fabricated, lined and coated in the same manner as is 
the 60-inch steel pipe. 

When bids were received for the 60-inch, 54-inch, 48- 
inch and 42-inch steel pipe, by the Procurement Divi- 
sion of the U. S. Treasury Department for the WPA, 
an alternate of 42-inch cast-iron pipe was permitted, 
using high strength iron and a wall thickness of 1.05 




















Birmingham’s 60-in. Industrial Water Supply Line, September, 
1936. Steel Pipe in 48-ft. Lengths; Coated and Lined with 
“Bitumastic” Enamel; Jointed with Dresser Couplings. 
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A Section of 48-in. Main to Blast Furnaces of the Tenn. 


inches. On the basis of bids submitted steel pipe was 
ordered for all sizes from 60 inches to 42 inches inclu- 
sive. This pipe is being laid by the WPA with relief 
labor. They are using such equipment as is necessary 
to handle this type of work. The WPA work is being 
done under the general direction of Ray Crow, State 
WPA Administrator, Montgomery, Alabama; W. D. 
Twing, WPA District Supervisor, and Walter Schoel, 
WPA Area Engineer, both of Birmingham, Alabama. 

All pipe 24 inches in diameter or !ess is centrifugally 
cast cast-iron pipe. This pipe has been furnished by 
the United States Pipe and Foundry Company from 
its plant in Bessemer, Alabama, which is located in the 
Birmingham Industrial area. 
Distribution Reservoir 

The distribution and reserve storage reservoir is lo- 
cated approximately 22 miles from the impounding dam. 
The spillway elevation of this reservoir is 733. This 
reservoir is close to the city and will be available for 
supplying water at a moderate head should any emer- 
gency make the main supply line inadequate or unavail- 
able. A surge tank consisting of a riser pipe 48 inches 
in diameter is also located at this reservoir. 
Interesting Use for Super-Chlorination 


At a point a short distance below the distributing 
reservoir there is located the chemical control building. 
Because of the fact that this water is to be used ex- 
clusively for industrial purposes it is necessary to de- 
nature the water in some manner so that it will be 
obvious that it is not the domestic supply. Therefore, 
in cooperation with the Alabama State Department of 
Health, it was decided to super-chlorinate this water and 
to carry a residual of not less than 0.5 p.p.m. so that it 
will have a distinctly disagreeable taste while at the same 
time it will have been sterilized so that anyone who 
might disregard the warning taste and drink this water 
will be protected. In the chemical building there will 
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Coal, Iron € Ry. Co. (Photo by Courtesy of WPA.) 
also be located dry feed machines to adjust the pH of ! 
the water by lime additions to a value most suitable for 
the consumers of the major quantities of water sup- 
plied. Both the chlorinators and the dry feed ma- 
chines will be automatically operated through connection ' 
with automatic sampling and testing equipment. None 
of the chemical control equipment has yet been pur- 


chased. 
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A Close-up Showing the Type of Coupling Used and Method 
of Joint Making. 














Constructing Box Culvert Carrying 42 in. Main Under Railroad 
Tracks. 


Valving 

The gate valves, which are being used in the supply 
and distribution systems, range in size up to 42 inches. 
There are also air and vacuum valves installed both 
singly and in clusters where needed. Al! gate valves 24 
inches and under will be furnished by the M. & H. 
Valve Company of Anniston, Alabama. The 30-inch, 
36-inch and 42-inch gate valves are being furnished by 
the Ludlow Valve and Manufacturing Company of 
Troy, N. Y. The air and vacuum valves are being 
furnished by The Grinnell Company. 


Design and Execution 


The preliminary design and report and the applica- 
tion for the loan and grant for this project were pre- 
pared by the Engineering Commission for the Industria] 
Water Supply for the City of Birmingham. This Com- 
mission consisted originally of A. J. Hawkins (then City 
Engineer), O. G. Thurlow and A. Clinton Decker. Mr. 
Hawkins was succeeded in November, 1933, by Mr. J. 
D. Webb, the present City Engineer, who is serving as 
Chairman of the Commission. 

When final approval of the loan for this project was 
announced by PWA early in January, 1936, the estab- 
lished Engineering Commission was given complete 
charge of design and construction of this project. The 
work of organization and preparing for the design and 
construction was commenced immediately. Mr. A. C. 
Polk, a Consulting Engineer of broad experience, was 
selected as Executive Engineer. Having decided on an 
organization with three main divisions, the distribution 
system including the distribution reservoir was placed 
in charge of Mr. Harry Hendon, as Resident Engineer, 
and Mr. George Wall as Chief Inspector. The design 
department was placed under the direction of Mr. H. J. 
Peterson as Chief Designer. Subsequently as the work 
progressed the impounding reservoir and impounding 
dam were placed under the immediate direction of Mr. 
H. F. Peckworth as Resident Engineer. Mr. H. A. 
Powell was designated Office Engineer. 

The Engineering Commission callgd in S. H. Wood- 
ard of New York as Consultant on various parts of 
the work and Sanborn and Bogert, Consulting En- 
gineers, of New York on pipes and coatings. Dr. 
Charles P. Berkey of Columbia University was retained 
as Consulting Geologist. PWA designated Major Wen- 
dell S. Merick as Project Engineer and Mr. H. A. 
Dunning as Assistant Project Engineer. The Inspec- 
tion Division of PWA named W. G. McConnell its 
Chief Supervising Engineer. The officials of the City 
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Commission of the City of Birmingham consist of J. M. 
Jones Jr., President, W. O. Downs and Lewey Robin- 
son, this project coming under the latter. 


30-Mile Right of Way for $1.00 


Through the active and generous cooperation of T. E. 
Brooks, Vice President of the Louisville & Nashville 
Railroad Company, this company granted approximately 
30 miles of rights-of-way for the construction of the 
pipe line at a cost of $1.00. This made it possible to 
start construction just as soon as materials could be 
delivered and has also prevented delays due to necessity 
of acquiring small parcels of land from numerous own- 
ers as is normally necessary on projects of this type 
and magnitude. It is expected that the entire project 
will be completed about January, 1938. 


Summary of Progress 


A summary of progress on this project to date (Nov. 
7th) is as follows: 


The engineering organization was perfected early. in 
February. All surveys are now completed except for 
certain ties of property lines to the established land 
lines. Specifications for a!l materials and for all con- 
struction work are completed except for the pumping 
station. All contracts for the PWA part of the work, 
except the pumping station, have been let. Ninety-eight 
per cent of all land, rights-of-way, and easements have 
been secured. 


On the WPA part of the work all main line pipe has 
been delivered. The pipe laying is 60 per cent complete 
and the laying is progressing at the rate of one mile per 
week with eight laying crews. The test pits and borings 
are complete and the reservoir stripping is 85 per cent 
complete. The two miles of road from the main high- 
way to the dam site is 95 per cent complete. The clear- 
ing of the reservoir area is progressing relatively slowly 
due to inaccessibility and shortage of labor. At the dis- 
tribution reservoir the site has been cleared and the 
earthfill for the dam is progressing at the rate of 500 
cu. yds. per day. Plans are now being made to more 
than double this laying at a very early date and it is 
contemplated that this work, involving approximately 
180,000 cu. yds., will be completed late in the spring of 
1937. The Chemical Feed Building is under construc- 
tion and the equipment for this unit is scheduled for 
purchase and delivery in December, 1936. 


On the PWA part of the project 40 per cent of the 
pipe has been delivered and deliveries are being made 
at the rate of approximately one hundred 48-foot lengths 
per week, with smaller deliveries scheduled after mid- 
November. The laying contractor, employing Dresser 
couplings, is laying the pipe as fast as delivery is made. 
The contract for the dam was let on September 20. The 
equipment is being assembled rapidly. The stripping 
is under way and substantial progress on the diversion 
and spillway tunne! has been made. The construction 
period allowed for this unit is 540 calendar days with a 
$400.00 per day bonus and penalty clause ‘for shorter or 
longer periods. The pumping station contract will be 
let in ample time for completion of this unit before 
water is available in the impounding reservoir. 

v 

MunicipaL Utitity Goes AFTER Bustness—Each 
monthly bill of the municipal water and light plant of 
Oglesby, Ill., carries an inclosure presenting the advan- 
tages of a wider use of electricity and gas for heating, 
cooking and refrigeration. Actual charges for such serv- 
ices are cited. 
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“THERE IS WORK TO BE DONE" 


Says Harry E. Jordan, Essentially Drafted 
as the New Secretary of A.W. W. A. 





ELOW is printed by au- 
thorization portions of a 
letter from Frank A. Bar- 


bour, past-president and Chair- 
man of A.W.W.A.’s_ General 
Policy Committee, announcing on 
October 24th, the securing of 
Harry E. Jordan as the new 
Secretary of A.W.W.A., “after 
the expenditure of much time 
and effort” in persuading him to 
accept the executive management 
of the association. Harry E. Jordan 


















Following the announcement came the letter from Mr. 
Jordan which is here reproduced also. It so succinctly 
stated a few of Harry Jordan’s views and thoughts per- 
taining to the association that permission was sought (and 
received to reproduce the letter along with Mr. Barbour’s 
official announcement. We hope that many may see and 
read both letters. They close one chapter and open a 
new one in the history and future of A.W.W.A, Op 
having secured Mr. Jordan’s services the General Policy 
Committee deserves praise; the Association, to be con- 


gratulated. 
















































October 24, 1936 
Mr. Linn H. Enslow, Director, 
American Water Works Assn., 
New York, N. Y. 
Dear Sir: 


In order that you may be promptly informed of 
the action of the General Policy Committee in 
reference to the Secretaryship of the Association 
I am writing, at the request of President Hurlbut, 
to advise you that the position has been accepted 
under date of October 22nd by Mr. Harry E. 
Jordan, who will take office on December Ist. 

Probably in the history of the Association no 
problem has required more time, or been given 
more careful thought, than the present selection of 
a Secretary. Numerous possibly eligible men have 
been considered and their qualifications measured 
against the requirements which the Committee had 
set up in its report to the Board and later pub- 
lished in the September Journal. The result of 
this canvass of other men was to bring into clear 
relief to the other members of the Committee the 
pre-eminent fitness of Mr. Jordan for the place. 
Accordingly he was approached and, after the ex- 
penditure of much time and effort, persuaded that 
his past membership on the Committee did not 
preclude his acceptance. 

The General Policy Committee believes that Mr. 
Jordan’s appointment assures an efficient executive 
management, and that he should and will be given 
the support and cooperation of every man loyally 
interested in advancing the work of the Associa- 
tion. Yours very truly, 


(Signed) F,. A. BARBour, 
For the Committee. 








Nov. 3, 1936 
Mr. Linn H. Enslow, 


Chairman Publication Committee A.W.W.A., 
Water Works & Sewerage, 
155 E. 44th St., New York City. 
My dear Enslow: 


I have undertaken the secretaryship of the 
American Water Works Association because there 
is work to be done on behalf of the membership 
and I am sure that there are many people willing 
to cooperate if the objectives are made plain. 

You, as chairman of our Publication Committee, 
can do much to organize our willing members for 
effective contribution to water works practice. 
Both, in the development of programs for the 
annual meetings, and in laying the ground-work 
for publications of the type of the Manual, you are 
in a position to guide their energy into constructive 
and usefu! channels. 

I do not. believe that there is a “drone” in our 
membership. I believe that every member wishes 
to do his part in improving the Association as well 
as his own professional standing by. his contribu- 
tion to our useful enterprises. 

Today we need to make the work of the Asso- 
ciation and its sections more effective; to appraise 
carefully the work of other organizations in the 
field of public administration and adopt whatever 
is valuable they have to offer; to demonstrate by 
performance the value of association membership 
to those not now affiliated; and finally, to engage 
in every action which wi!l increase stability of em- 
ployment and economic security for every water 
works man. 

For myself, at your service and that of every 
member of the Association in these enterprises, I 
ask your confidence and your cooperation. In turn, 
I promise you my constant thought and fullest 
energy on behalf of the American Water Works 
Association. Sincerely, 

(Signed) Harry E. JorDAN. 











Water Works and Sewerage—November, 1936 








—- i, Ge —— 











Mr, 
er- 


r’s 


nd 


Mn 


cy 





FREE WATER—GOD'S GIFT!” 


The Lament of a Water Work’s Superintendent 


Lots of Work But Little Water 


By JAS. McCLURE WARDLE 
Supt. Dept. of Public Works 
Hudson, N. Y 





—— 

Here is a rare treat—A paper filled with pathos, 
despair, philosophy, comedy, a laugh, many laughs. 
It was presented in a mirth-provoking style, bringing 
sympathy mixed with tears of laughter to the eyes of 
those hearing it read before the recent Convention of 
N. E. W. W. A. in New York City. 











R. CHAIRMAN, Mem- 
M bers of the New England 

Water Works Associa- 
tion, and guests: 

When Larry Hough of the 
Pitometer Company was dele- 
gated to ask me some months 
ago to read a paper before your 
organization, he suggested the 
tile, “How to Run a Water 
Works for Nothing.” This was 
the climax of years of “ribbing,” 
not only from Larry, but by 
other water works men who had 
heard of Hudson’s policy of free 
water, and who at conventions 
sought me out as some rare curi- 
osity. Being young in the game, 
I reacted by looking around to see in what manner I 
differed from other children. In so doing, I found that 
the City of Hudson did have a unique municipal water 
set-up, and when I could find no other similar cases 
(horrible examples, you might say), I could readily un- 
derstand the attitude of my contemporaries in looking 
aghast at our idea of utility finance. 


_ Now, as much as the suggested title appealed to me, 
it was not strictly true (although practically so), and 
finally, conscience stricken, I wrote your Chairman, ask- 
ing him to change the title to “Free Water”’ More defi- 
nitely, I probably should have said the “Evils of Free 
Water’—and evils they are. 

_ You men know this business and it would insult your 
intelligence if I were to tell you that I run a two mil- 
lion gallon system for nothing, but would you bear with 
me if I were to say that we are forced to get along 
with only a few thousand dollars for actual operation 
and maintenance ? 


Our System (Meaning the Water Works) 


The Author. 


By Personal Contacts, 

Hopes to Broaden the 

“Scope of Hudson's 
Indebtedness.” 


First let me briefly describe the system. As you have 
probably guessed, it’s a gravity affair—the gift of a 
lormer generation. Some 35 years ago it was built 
after a typhoid epidemic proved the hazard of using 
Hudson River water any longer. The source is a creek 
at the bottom of a very large catchment area, comprised 
chiefly of farm lands. A seVen-mile pipe line brings 


— 


*With apologies to the author—the title and sub-title are ours. 
—Just plain “Free WaTER” was that used by the author. 





the water to a storage reservoir of 85 million gallon 
capacity. Another seven-mile line carries the water to 
a single unit slow sand filter, after which it is stored 
in two clear water distributing basins and runs down 
hill into about 20 miles of distributing mains throughout 
the city. We have some 250 hydrants and about 500 
gate valves to look after, and we serve 13,000 people. 

In addition to filtering, we “pre” and “post” treat 
the water with chlorine and ammonia. 


Our Finances (The Term, a Misnomer) 


Now as to finances. In round figures I have $15,- 
000 per year to keep water fit to drink, coming out of 
hydrants and fixtures and, theoretically, nowhere else. 
We can forget $5,000 of this amount which goes out 
immediately for taxes on the 14 miles of pipe line, dam 
and so forth. Of the remaining $10,000, $6,500 is 
beyond control, being for fixed salary and wage 
charges. Out of the $3,500 left, $1,300 per year for 
chlorine and ammonia treatment can’t be dodged, or 
$300 for laboratory analysis service, or $100 for fire 
insurance, or $500 per year for a truck to get the two 
water men from one end of the line to the other, with 
their tools. And so annually I find myself ready to 
barge into a new year with the magnificent residual 
sum of $1,200, with which I can do just as I please, 
providing I buy tools and materials for the men to work 
with. My cherished ambitions of building an enviable 
water system, efficiently run, and to which our city could 
point with pride are now, after eight years of effort, 
slightly run down at the heel. 


How It All Has Come About 


Let me picture the situation and the attitude of the 
general public. When the bonds for the initial out- 
lay had all been retired some years ago, the people said, 
“That’s that! From now on we're sitting pretty.” 
These bonds were paid out of general tax monies so 
far as I can learn, and consequently the people had 











With the Good Will of the Pitometer Co., and Help of the 
Chlorinator People, the Wardle Pitot Tube Came into Being 
(Coefficient Unknown). 
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With Some Red Oil-Dye and a U-Tube Hudson’s Pitometer 
Was Put into Service. (Note—No Pictures Accompanied the 
Original Paper. At Our Specific Request the Author Had 
Them Made Since the Convention—Ed.) 


never been educated to a water rent (much less a rate) 
or levy of any kind that could be readily identified as 
a direct water charge. The first obstacle seemed to be 
the lack of authority to make a charge for water. This 
was somehow straightened out in revising the city 
charter so that the Commission of Public Works, under 
whose jurisdiction the Water Department falls, could 
charge for water if they saw fit. Some few classes of 
commercial users were metered, bringing in a small 
revenue without too much squawk. Requests for water 
came from out of town residents situated along the 
pive line. These added a few more dollars to the 
revenue but the sum total even in the present year—A. 
D. 1936—is estimated at only $13,500. Today, there 
are only some 125 of these selected commercial city ac- 
counts on the books, with the rest of the commercial 
users and domestic consumers paying nothing. I should 
qualify the last statement by saying that a small amount 
in the general budget is used for water works mainte- 
nance but its consideration is negligible. 

To my mind the first mistake was made in the be- 
ginning when the initial outlay bonds were paid on 
maturity with genera! tax monies. Instead of putting 
the system on a sound business basis, with a direct 
charge for water being used to amortize these bonds, 
and pay for operation, maintenance and depreciation, 
the decision was evidently made to retire the bonds as 
an ordinary general expense item. Here was the first 
of a succession of events which so thoroughly educated 
the people to what they choose to call “free water” that 
we cannot, even today, break away from it. At the 
time this expense was included in general taxes, I sup- 
pose the old City Fathers thought it unfair and of course 
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unnecessary to impose any additional levy s 
for water. And so, as the years rolled by 
looked forward to the time when the system 
fully paid for. When this time came 
expense took the place of the water item and 
left the budget to be raised by tax about the same x 
before. This was all right with the taxpayers Pam 
hadn’t they waited a long time for this moment? had 
certainly, now that the water works were paid for they 
could indulge in a few worth while improvements 
This brings us up to the time when some far-sighted 
official could see the handwriting-on-the-dam, and the 
charter was revised to permit the Commission of Pyb, 
lic Works to levy charges. Unfortunately it did not make 
it mandatory. The Commissions were composed of 
three men who served without pay, or thanks, Ag a 
rule, they were business men with foresight—too much 
foresight as a matter of fact. As soon as the superin- 
tendent would point out the plight of the water system 
and the necessity of making a water charge, the com. 
missioners could readily see the logic of the superin- 
tendent’s arguments, but they saw even more, while one 
envisioned the loss of some customers, another saw his 
constituents pulling down the wrong lever on the voting 
machine. i 


As Time Went On 


In the meantime the per capita consumption began to 
mount until at times it must have reached 160 gallons 
per day, with easily 140 gallons per day as an average. 
This taxed the system to its capacity and frequently 
made a general appeal to the public necessary to avert 
threatened shortages. At one of these times when the 
situation was particularly acute, the late eminent en- 
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Shop Inventory—One Brace; One Bit, Size 7/l16ths. (For 

Smaller Holes They Must Have Driven Nails; for Larger Ones, 

Must Have Wabbled the Bit. Or Possibly the Department Had 
Standardized on One Size of Hole.) 
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sneer Allen Hazen, was called in. His recommenda- 
fons were to make a waste water survey and conserve 
the supply, which was adequate, if metered; or, else, 
face the possibility of enlarging the system at an esti- 
mated figure ol almost a million dollars. Asa result 
of this, the system sucked air until Mr. Hazen’s fee 
could be paid (and it was moderate, too), after which 
the Common Council was put on the spot for a waste- 
water survey. The outcome of this survey was to cut 
down the consumption about 25 per cent, which made 
all concerned breathe easier. It also served to again 
delay the unpleasant duty of metering and charging for 
water. While riding high on this accomplishment, the 
consumption began to mount again and is now almost 
as high as before. 

As you must have concluded by this time, we get no- 
where fast. If this paper seems confusing to you men, 
just try to imagine my lot as superintendent of this 


muddle. 
And So—Today. . 


We now come to last year when a fearless Commis- 
sion was brought together. They had the courage of 
their convictions on the water situation and actually 
started to put in effect an equitable metered rate. I 
worked for weeks on the set-up, following the New 
England Water Works Association recommendations 
in rate making. In the meantime the Commission was 
feeling out the “powers that be” to be sure there would 
be no internal slip-up when the plan was announced. 
Everything seemed to be coming out all right after all 
these years, and surely the people would realize the 
necessity and appreciate the easy way in which we had 
planned to put the rates into effect gradually over a 
period of three years. The unusually low rates to be 
charged, and the end of that old million dollar spectre 
of an enlarged system of which Hazen had cautioned 
seemed to have logic as an argument. Did it work? It 
did not. 

The first official notice that was advertised brought a 
storm of protest that carried everything before it—in- 
cluding the Republicans and Sinners. Anonymous let- 
ters were received stating about how much the superin- 
tendent would make on the meter purchase, and in 
other ways displeasure, to say the least, was shown. 
The hue and cry of the people rang in the ears of the 
“powers” and the Water Commissioners were discreetly 
advised to await a more opportune time—not that they 
weren't justified in their action, but the temper of the 
people was such that they were without reason in the 
matter. This conscientious Water Board bowed before 
the indomitable will of a blind and unreasoning public ; 
and has already begun to disintegrate, as the term of one 
appointee after another comes to an end. 


_And so we find ourselves with the same problem get- 
ting worse each year. It is not with pride that I accept 
this opportunity to come before you and paint such a 
picture, but solely with the idea of showing how such 
a situation is created, and with the hope that some who 
are here today may be in a position to avert the dire 
consequences sure to follow a policy such as that which 
the City of Hudson is pursuing. 

Running this system on little or nothing calls forth 
all the faculties at my command. Some of the tricks 
we have resorted to would make an Indian blush. We 
probably hold a record for the number of times gaskets 
and washers have been re-used. I have seen lead gas- 
kets used so many times that when they finally came 
off the chlorinators, they looked like tin foil. 
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The Mother of Invention—No $$$ 


Several years ago we had great need for a meter of 
some kind to show the quantity of water being treated 
at one of the plants on the supply line. A very simple 
way out, with the goodwill of the Pitometer Company 
and $200, would have been to purchase a pitometer. 
However with only the “goodwill” of the company, you 
can see the impossibility of this plan. Still we needed 
a meter—so with a little home-work, getting two pieces 
of copper tubing into a brass pipe and coaxing the 
chlorinator people to make a stuffing box out of a cor- 
poration cock, we possessed a fine rod meter—Coeffi- 
cient?—unknown. When rigged with the customary 
U tube containing a liquid of 1.25 specific gravity and 
a little red oil dye, it nicely registered the flow. While 
differences of flow shown are only relative, it serves 
the purpose and I have a scheme in mind now to 
calibrate the “gadget” (see picture) the very next time 
we can afford a real pitometer survey. Oh, yes, the 
cost—$15.00 represents the net investment. 

Two years ago, during that very severe winter, if 
you recall, we had our troubles as probably you all did. 
The breaks began to occur one after the other and with 
such damaging results that shut-offs were made with- 
out notice to the consumers. In Hudson the services 
are maintained by the property owners. When emer- 
gency repairs were completed on the first break in the 
poorer section of the town, the water was turned on 
while I stood proudly in the middle of the block ready 
to receive the acclaim and plaudits of the people whose 
service had been resumed in record breaking time. In- 
stead I was greeted with kind words from second story 
windows to the effect that we'd taken enough time to 
rebuild the entire system and when would the water be 
turned on. Believe it or not 90 per cent of al! the 
services were frozen solid. It developed, that to pre- 
vent freezing, these people had all been letting their 
faucets run throughout the entire winter season. The 
services in some cases were only 18 inches below the 
surface and in practically all instances ran through un- 
heated cellars. Of course when we shut off the main, 
flow in the services ceased and they immediately froze. 
Imagine the waste—all the curse of “Free-Water.” At 
the time I had a mental picture of changes and altera- 
tions that these people would be forced to make when 
metered consumption was an actuality. 


My "Suspenders"—a Prize Secretary 


Fortunately I have a prize secretary who shares the 
burden of the Water Department with me and lends 
valuable assistance when it comes to thinking up ways 
and means. While she is a devout Catholic and I shout 
occasionally in true Methodist fashion, I strongly sus- 
pect her of appealing to St. Anthony once in awhile to 
find the location of some lost gate which all my shouting 
fails to uncover. We have both cultivated a gracious 
manner in our business dealings not knowing when, or 
from whom, we'll have to borrow the’ next monkey 
wrench. As a matter of fact I’m looking for new bor- 
rowing fields right now and thought maybe by accept- 
ing this invitation to meet such a fine organization, I 
might make some personal contacts that would broaden 
the scope of our indebtedness. (Laughter.) 

The last venture was quite successful. It culminated 
by “borrowing” an ammoniator from the manufactur- 
er, which we’ve been using for the past seven months 
and only now are we beginning to be checked up a bit. 
With a little “tiddely-okus” we can probably continue 
this “loan” through the Winter—and get another idea by 
Spring. 
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Simplified Store-Keeping—Based on Standardization 


A few months ago we took inventory of the tools at 
the main work shop. There were just 26 items on the 
list. I'll not read the entire list but here are a few of 
the choice entries: 

2 Large stocks (old—no dies) 

1 set, number punches (incomplete) (which struck 
me as being about as useful as half a pair of pliers). — 
(And, here’s where the tears rolled down.—Ed.) 

1 Brace and bit, size 7/16 in. (When we found no 
other size bits, I decided that they drove nails for small 
sizes and must have wobbled the bit for the larger ones. 
Or else, we'd reached the ultimate and “standardized”’ 
on one size of hole.) (More tears.—Ed.) 

In all seriousness though, as amusing as these in- 
stances sound at a convention, they are of a serious 
nature actually, and serve to show the impossibility of 
running a water system on nothing. Having nothing is 
quite possible as shown by our case, but running the 
system on it gives too ragged a result, I’m afraid, to be 
universally adopted. 

Our people and some officials seem to fee! that water 
is God’s gift and therefore free, and granting that the 
good Lord giveth, in my opinion He’ll taketh away in 
about twenty-five years if we don’t shake off this plague 
—“Free Water.” 

v 


Nicholas S. Hill, Jr. 
( 1869-1936) 


In the passing of Nicholas Snowden Hill, Jr., Amer- 
ica has lost another of its pioneers, an authority and 
leader, in the field of water supply engineering and 
sewage disposal. 

Mr. Hill succumbed from a heart attack at 2:40 
a. m., October 18, 1936, while being driven with Mrs. 
Hill and his physician to a hospital from his home in 
Green Farms, Conn. He was 67 years old; is survived 
by his widow, a daughter and one son; was buried in 
Willow Brook Cemetery, Westport, Conn. 

A native of Baltimore County, Md. (1869) ; a grad- 
uate from Stevens Institute (1892), his first work was 
that of engineer-secretary of the Baltimore Sewerage 
Commission (1893) and engineer of the Baltimore 
Electrical Commission (1894). Later (1896-97), while 
chief engineer of the Baltimore Water Department, 
he reorganized and made extensive improvements to 
the system. Thereafter he became chief engineer of 
the Charleston, S. C., Railway, Gas and Electric Com- 
pany. 

In 1901 Mr. Hill moved to New York City and 
established himself as a _ consulting engineer, with 
offices at 112 East 19th St., and soon gained for him- 
self and his firm the international reputation which it 
has enjoyed for many years. During an_ interval 
(1902-03) he* served as chief engineer of the New 
York City Water Department. 

From 1912 to 1920, as its president, he had charge 
of the operations of the Board of Water Commissions 
of East Orange, N. J. During the World War he was 
supervising engineer in charge of construction of Camp 
Merritt and the army transport terminal at Port New- 
ark. In 1918-19 he served as designing and super- 
vising engineer of the U. S. Housing Bureau in charge 
of water and sewerage facilities. 

In 1922 Mr. Hill became a director, and in 1926 
was elected president, of the Hackensack Water Com- 
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pany, serving 50 communities in New Jersey. To a; 
position the latter 10 years of his life was lar di 
voted, while his engineering office staff contieme 
carry on under his name and with his guidance " 

Mr. Hill was early and long active in Ameri 
Water Works Association affairs; serving as a 
man of its committee on electrolysis, committee ss 
fire protection, and other important committes He 
served on its executive committee and became its presi 
dent in 1916. Shortly before his death (June 1936) 
Honorary Membership in A. W. W. A. was conta 
on Mr. Hill, in recognition of his many vena 
Amongst these was the establishment of an pies 
(the Nicholas S. Hill Cup), which annually goes to 
that section of the association showing the maximum 
membership growth during the year. 

Mr. Hill was prominent in every important engineer. 
ing society, being awarded the Rowland Prize of the 
American Society of Civil Engineers in 1931, for his 
design of the Oradell, N. J., dam. The same year he 
was selected by the Shanghai Municipal Council to 
study the financial administration of the Shanghai 
Water Works. In the American Institute of Con- 
sulting Engineers he served as chairman of its most 
important committee, that on professional practices and 
ethics, a high tribute to Nicholas S. Hill, Jr—Gentle- 
man, and leader amongst consulting engineers. 


v 


Arthur T. Clark Joins Barrett Co. 


Arthur T. Clark on Novem- 
ber 15th resigned as Engineer- 
Manager of the Morristown, N. 
J., Water Department to accept 
a position with the Barrett Com- 
pany of New York City. 

Mr. Clark was formerly Man- 
ager of the Greenwich Water 
Company and thereafter served 
as Chief-Engineer with the Com- 
munity Water Service Company, 
which at one time operated up- 
wards of 80 properties. Also at 
one time he was connected with 
the National Water Main Clean- 
ing Co., and has long been active and popular in Eastern 
water works circles. 

With Barrett Company, he wil! become Development 
and Sales Engineer in their Pipe Coating Department. 
He will devote his attention to the protective coal-tar 
base paints and enamels manufactured by Barrett Com- 
pany, with an aim to developing and insuring most 
effective and economical uses of Barrett products in 
the water works and sewerage fields. With his wealth 
of practical experience and genial personality, Arthur 
Clark will prove a worthy member of the Barrett organ- 
ization, and his services will prove an asset to the water 
works industry. Our very best wishes, Arthur! And, 
in this, we know that those who know him will join us. 


v 
A. C. Brumley Joins Activated Alum 


Albert C. Brumley has recently joined the Research 
Department of the Activated Alum Corporation ot 
New York, N. Y. He will assist F. E. Stuart in the 
development work now being conducted by this com- 
pany in the interest of better drinking water. Mr. 
Brumley graduated from Yale University last spring 
where he studied chemistry and economics. 





Arthur Clark 
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Northside Sewerage Treatment Works, Durham, N. C. (W. M. Piatt, Engineer). Note Open Side Glass Covered Beds to Left 


of Open Beds; Also Large Gas-Holder, Gas Engines and Blowers in House Nearest Gas-Holder. Comminutors in House on 
Extreme Right 


OPERATION OF THE NORTHSIDE ACTIVATED 
SLUDGE PLANT AT DURHAM, N. C. 


Results Obtained During the First Half Year of Operation 


By W. M. FRANKLIN* 


Supt., Filtration and Sewage Treatment, 
Charlotte, N. C. 





HE Northside Sewage 

Treatment Plant was de- 

signed by and constructed 
under the supervision of Wm. 
M. Piatt, Consulting Engineer 
of Durham, N.C. In his article 
appearing in the October, 1935, 
issue of WaTER WorKS AND 
SEWERAGE, Mr. Piatt has de- 
scribed the plant in detail. For 
this reason we will confine this 
article, except for a general re- 
view of the plant layout, to oper- 
ating methods and the presenta- 
tion of operating data during the 
first six months of full operation, which began in De- 


cember, 1935. 
General Layout 


The plant has a maximum capacity of 6 m.g.d._ The 
sewage is conveyed to the plant by two out-falls, con- 
verging at a screen house equipped with twin solids 
Comminutors and a manually cleaned bar screen for 
emergency use. After passing the Comminutors, the 


, Until recently, Supt. of Water Purification and Sewage Treat- 
Ment Works, Durham, N. C. 











The Author 


sewage passes through a small preliminary aeration 
chamber, thence through rectangular primary settling 
basins. The effluent from the primary tanks flows into 
a common channel conveying it to a distribution man- 
hole where the flow is equally or unequally distributed, 
as may be desired, to the aeration units. Each aeration 
unit is equipped with its individual rectangular final 
settling tanks. Activated sludge is returned by pump- 
ing, to be diverted in the proportion desired, either to 
the primary settling tanks to be removed with crude 
solids, or to the aeration tanks for seeding purposes. 

The mixed raw and activated sludges are removed 
entirely by gravity to conditioning tanks in the control 
house. A small pump supplies sufficient final effluent 
for hosing purposes, cooling the gas engines, and lawn 
sprinkling. Digested sludge is drawn by gravity to sand 
drying beds—covered or open, as conditions justify. 
Operating Methods 

The Comminutors are both operated during periods 
of high flow, and alternately during periods of low flow. 
It has proven necessary to remove rags and similar 
material from them once or twice each day. They com- 
minute satisfactorily all organic matter and the major 
portion of the rags. About 3 cu. yds. of rags, free from 
organic matter, are collected per month. These rags 
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Flow Sheet Showing Units and Scheme of Operation of Plant 


are so clean that they are not* obnoxious even when 
allowed to accumulate in a drying pit for several weeks. 
No unsightly cans or containers are necessary in the 
Screen- House. 

The waste of excess activated sludge is returned to 
the common header which distributes the comminuted 
sewage to the primary mechanically cleaned settling 
tanks, or clarifiers, so that raw and activated sludges 
are mixed in the tanks, from which the combined 
sludges are withdrawn intermittantly. A definite sched- 
ule of sludge drawing varies with the flow, from once 
per hour to once every three hours. The sludge is 
drawn from the tanks by gravity. This is done by 
means of a special! hand-operated valve which allows 
the drawing of sludge of any consistency desired up to 
four or five per cent dry solids. Table 1 reveals the 
average to have been 2.58 per cent. 

The combined raw and activated sludges, designated 
on laboratory records as raw sludge, flows by gravity 
into the sludge control house, where it is treated, if 
necessary, for adjustment of pH. before being pumped 
to the digesters. The batch system is used in both ad- 
justing the pH. and in pumping into the digesters. 
Hydrated lime in solution is added to the raw sludge for 
conditioning or thickening in permanently provided con- 
crete pits. 


Digester Operation 


The two-stage method of sludge digestion is employed. 
Two of the three digesters are used for the primary 
stage. All three of the digesters are equipped with 
Downe’s Floating Covers, internal hot water coil heat- 
ing systems, and sludge sampling pipes located at vari- 
ous levels, also gas and circulating water meters, and 
recording Bristol thermometers. Each floating cover is 
also equipped with a measuring gage. ‘Thus, it has 
been possible to keep exact and accurate records of the 
additions and withdrawals of sludge and supernatant 
liquors from each tank, also quantities of gas produced 
in each tank. Records are also kept of temperature 
losses in the heating coils, and of the quantity of cool- 
ing water circulated. 

An automatic continuous recording Calorimeter, 1lo- 
cated in the laboratory, registers the B. T. U. values of 
the gas, and is so arranged that it may be switched from 
one digester to another. This has made it possible to 
keep an accurate and continuous record of the B. T. U. 
value of gas evolving from each tank. This has proven 
a very accurate and continuous check of the efficiency 
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of each digester. When a substantial drop in B, T U 
value is registered it is time to look for trouble in the 
digesters. Sludge and supernatant pH. values rs 
the digesters are also kept, but difficulties jp sam i : 
have proven this method of checking on a digester { 

less efficient, reliable or effective as the B.tu hee 
test on the gas. The raw sludge pumps are used . 
circulate the contents of each primary stage digester { . 
about two hours at a 450-gallon-per-minute rate aud 
every eight or ten days. This is merely to veeseda 
stratification of sludge rather than to promote diges- 
tion. After a series of tests it was proven that this 
amount of circulation with the present plant loading was 
sufficient. (See Table No. 5.) ’ 


It was also proven that 90 per cent of the available 
gas is evolved from the digestion processes within % 
hours after the addition of the raw sludge. This fact 
was not found to hold true when a digester was over. 
loaded. By overloading we mean daily additions of 
more than an equivalent of approximately 2 per cent by 
weight, of the solids present in the tank—both being 
on the dry basis. When a tank is overloaded the 
B. T. U. value of the gas drops and a considerable 
longer digestion period is required to obtain the major- 
ity of the available gas. Also the supernatant becomes 
very high in solids content and difficult to handle. 

Since the raw sludge is pumped into the primary 
stage digesters in batches, usually once each day for 
each of the two digesters, supernatant liquor is ‘with- 
drawn from them to the secondary stage digesters as 
often as necessary. The same procedure is used in 
transferring digested or partially digested sludge from 
the primary to the secondary digester. From the sec- 
ondary digester the supernatant is withdrawn as neces- 
sary to a sludge bed which acts more or less as an in- 
termittent sand filter. The effluent from the filter is re- 
turned to be mixed with the raw sewage. During pe- 
riods of bad weather it has proven feasible to remove 
the supernatant from the secondary digester to a con- 
ditioning tank in the control house where it is aerated, 
and coagulated somewhat thereby, before returning it to 
the influent lines. The digested sludge is removed from 
the secondary digester by gravity to the sludge drying 
beds. 


Sludge Bed Operations 


Drying bed area of 25,000 sq. ft. is provided by ten 
equal units of 2500 sq. ft. area each. Four of these 
units are under a glass roof with open sides and ends. 
The glass-covered units have proven a life saver in long 
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The Distribution Chamber. Multiple Adjustable Weirs Allo- 
cate Returned Sludge to Aeration Tanks 


spells of bad weather. When dry, the sludge is shoveled 
on to a traveling belt sludge loading device discharging 
directly into wagons or trucks for use on various city 
properties, including lawns and cemeteries. 


Gas Utilization 

The gas from the digesters is fed into a 50,000 cu. ft. 
gas holder of the conventional type. The gas is used in 
heating all buildings and for laboratory purposes. The 
main use of the gas, however, is that of power produc- 
tion through the two Cooper-Bessemer gas engines, 
which are directly connected to G. E. generators. The 
eectric current generated is carried directly through the 
plant switch board to the various electric motor-driven 
units. One gas engine is operated continuously. When 
sufficient gas is being evolved both engines are operated 
in parallel and the excess power beyond plant require- 
ments is passed into Durham’s own power system. The 
switchboard and transformers are so arranged that 
power can be delivered to, or taken from the city lines, 
or the generator operated in parallel with the city’s 
hydro electric units. A uniform temperature is main- 
tained in the digesters by circulating the engine cooling 
water through the heating coils. This is a closed sys- 
tem through which a circulating pump returns the cooled 
water to the engines again. The engines have operated 
most satisfactorily and recent inspections have disclosed 
no signs of valve or cylinder heads pitting, which might 
be expected due to the presence of some hydrogen- 
sulphide in the gas. (See Table 3.) 


Discussion of Data 

All analyses are made according to the procedure 
reommended by the American Public Health Associa- 
tion and set forth in “Standard Methods.” All analyses, 
where it is customary and feasible to do so, are made 
on composited samples. 

Monthly averages of laboratory analyses are given in 
Table 1. It will be observed that a very low dry solids 
content is maintained in the aeration units. It is our 
conclusion that Kier liquors, which are partially treated 
before being turned into the sewer, but which have a 
very high starch content and a very high immediate 
oxygen demand, cause sludge bulking more readily when 
above 1,000 ppm. solids are carried in the aeration units. 
Unsuccessful attempts were made recently to use chlo- 
fine in the control of bulking sludge. The presence of 
trade wastes from the textile mills probably is responsi- 
ag the lack of expected nitrification in the aeration 
anks, 


ACTIVATED SLUDGE PLANT OPERATION AT DurHAM, N. C. 





415 


The month of February was an exceedingly wet 
month and at times the flow, due to infiltration and flood 
waters, was more than could be handled. This accounts 
for the lower averages during this month. The higher 
B. O. D. values in May, which was a very dry month, 
were undoubtedly partially due to increase in tempera- 
ture of the incoming sewage, which was heavily loaded 
with partially treated trade wastes, and a large quantity 
of untreated wastes as well. Maximum B. O. D. values 
on the influent sometimes ran to 700 ppm. 


Table 2 reveals operating costs. It is our contention 
that a fair yardstick for comparing operating costs of 
various plants and processes of treatment should be 
based on the unit cost of removing suspended solids and 
siochemical Oxygen Demand. Consequently we have 
computed our operating cost on such a basis. For com- 
parison, the operating cost per million gallons treated 
is also given. 

Table 3 gives data on digester operation and quality 
of gas produced. Note the uniformity of digester tem- 
peratures. The B. T. U. value of the gas from the sec- 
ondary stage digester was usually about 700, some 30 to 
50 points lower than that of the primary stage digester. 
The averages shown are a combined average of all three 
tanks. The carbon-dioxide content of the gas averaged 
about 25 per cent. Tests were made only occasionally, 
so this figure is not given in the table. Thorough tests 
have been made on the effect of activated carbon on 
sludge digestion. The data obtained are not available 
for publication at this time. The tests were carefully 
controlled and seemed very conclusive. 

Table 4 gives data on the operation of the gas engines. 

Table 5 gives comparative data on the effect ‘of sludge 
stage digesters. Digesters No. 2 and No. 3 are the pri- 
mary stage digesters. During the month of February, 
digester No. 2 was not circulated or stirred at any time, 
beyond the natural agitation supplied by gasification. 
Digester No. 3 was circulated for one hour, at approxi- 
mately the same hour each day, at a 900 gallon per min- 
ute rate. In all other respects 1t was operated like 
No. 2. During the month of March No. 2 digester was 
circulated exactly as was No. 3 during February, while 
No. 3 was not. circulated at all. During the month of 
April No. 2 and No. 3 were operated as nearly alike as 
possible in every respect, both being circulated every 
ten days, for two hours at a 450 gallon per minute rate. 


Some data are now available on the disposal of garbage 
in the sewage treatment plant, but we do not deem it 








Twin Cooper Bessemer Engines, Northside Plant, Durham, N.C, 
Water Works and Sewerage—November, 1936 

























































416 


Month 
December, 1935 
January, 1936 
February, “ 
March, 1s 
April, _ 
May, ss 


Average 


Month 
December, 1935 
January, 1936 
February, i 
March, 
April, ‘ 
May, “4 
Average 


Month 


December, 
January, 
February, 
March, 
April, 
May, se 
Average 


1935 
1936 


“ 


Month 
December, 1935 
January, 1936 
February, 
March, ” 
April, 

May, i 
Average 
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TABLE 


1—MONTHLY AVERAGES LABORATORY ANALYSES 
—_———P.P.M. Solids 


Temp. F. 
Inf. 


52.8 
47.4 
54.0 
58.4 
69.6 
56.4 


Oxygen-Consd. 


P.P.M. 
Inf. Eff. 
185.7 20.6 
122.0 19.0 
149.0 21.8 
178.0 30.0 
173.0 45.0 
161.3 27.2 


% Dry Soli 


0.0801 
0.0956 
0.0984 
60.0717 
0.0524 
0.0612 
0.0765 


ds 


Suspended 
Inf. Eff. 
287 63.8 
215 25.8 
131 22.0 
203 14.0 
201 41.0 
324 69.0 
227 39.3 


Diss. Oxygen 


P.P.M. 





2.26 
2.93 
2.41 
2.52 
2.84 
2.56 
2.58 


Eff. 
2.92 
3.67 
3.97 
3.69 
2.63 
0.80 
2.94 


Raw Sludge 
Aeration Tanks % Solids % Ash % Vol. 


29.7 
32.5 
27.2 
31.1 
31.1 
25.4 
29.5 








P.P.M. 
Total Alkalinity 
Inf. Eff. Inf. Eff. 
ee ao 231 190 
916 454 176 145 
568 323 124 135 
692 oa 146 163 
672 343 129 138 
oe — 188 182 
712 373 165 159 
5 Day 
B.O.D. NH; NH; 
Inf. Eff. Inf. Eff. 
447 22 ae ne 
389 25 17.0 48 
191 20 14.0 1.9 
256 23 15.9 4.1 
296 38 10.2 37 
420 77 18.5 wins 
333 34 15.1 3.4 


70.3 
67.5 
72.8 
68.9 
68.9 
74.6 
70.5 





Digested Sludge 


TABLE 2.—COSTS, FLOWS, AIR CONSUMED 
(Monthly Averages) 


Sewage 

Treated 

M.G.D. 
3.071 
4.025 
4.045 
3.980 
3.780 
2.590 
3.581 


——_—\Costs of Operation— 
Per 1000 lbs. 


Per M.G. 


$21.30 
15.05 


16.0 


1* 


13.18 
15.55 
22.90** 
17.33 


B.O.D. 
Removed 
$ 6.10 

5.05 
11.30* 
6.86 
7.30 
8.07** 
7.45 


*\ month of high flows and low efficiency—89.5 per cent B.O.D. removal. - 
**In comparison, a month of hot, dry weather flows with very concentrated sewage and very low plant efficiency—81.6 per cent 


B.O.D. removal. 


Month 
December, 1935 
January, 1936 
February, 
March, 
April, 
May, 
Average 


Month 
December, 1935 


January, 1936 
February, _ 
March, + 
April, . 
May, a 


Average 


Water Works 


TABLE 


Average 
Gals. Raw 


Sludge Per Day 


26,227 
31,210 
35,885 
48,750 
28,930 
29,000 
33,342 


Cu. Ft. Gas 
Per Capita 


Per Day 


1.32 
1.37 
1.35 
1.63 
1.40 
1.47 
1.42 


3—DIGESTER DATA 


(Monthly Averages) 


Lbs. Lime 


Per 


Day 


1009 
1187 
1648 
1485 
1015 
1065 


12: 


35 


Lbs. Raw 
Dry Solids 
Per M.G. 


620 
384 
448 
609 
479 
895 
572 
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Temp. 
Deg. F. 
Digesters 
82.2 
82.5 
82.2 
82.5 
82.5 
82.7 
82.4 


Cu. Ft. Gas 


Per Lb. 
Dry Solids 
8.06 
5.39 





pH. 
Digesters 


7.2 


NNNNNN 
DO DO DO DN DO WG 


B. T. U. 
Per Lb. 
Dry Solids 
5980 
3940 
4240 
5440 
4400 
5200 
4866 





% Removal 
Suspended Removal 


H. 

Inf - Eft. 
i ie 
7.0 * 
7.0 6.9 
A ae, 
7.2 73 
7.0 71 
71 79 


———Nitrification in P. Pye 


NO, NO, 
Eff. oe 
0.054 = 0.112 
0.110 0,019 
0.092 0.171 
0.086 0.19 
0.094 0,034 
07 2s 
0.082 0.070 
—Plant Efficiency— 


% 


% Solids % Ash % Vol. Solids B.O.D. 
5.73 60.0 40.0 77.7 95.0 
3.11 55.9 44.1 88.0 91.0 
3.04 58.9 41.1 75.5 89,5 
2.65 56.8 43.2 98.0 91.1 
3.42 59.1 40.9 79.6 87.1 
3.46 55.3 44.7 78.7 81.6 
K 577 42.3 82.9 89.2 

Per 1000 Ibs. 
Sus. Solids Cu. Ft. Air Gal. Per 
Removed Per Gal. Capita 
$11.50 1.69 100 
9.65 1.26 134 
21.40* 1.23* 135 
8.40 1.31 133 
14.15 1.43 126 
18.70** 2.46** 86 
13.96 1.56 119 


Cu. Ft.Gas__B. T. U. Per 
Per Day Cu. Ft. 
39,800 746 
41,200 732 
40,550 730 
40,350 745 
42,200 725 
44,300 727 
41,400 734 
RB. 32. Cu. Ft. Gas 
Per Lb. Per Lb. 
Vol. Matter Vol. Matter 
8350 11.20 
5840 7.98 
4240 7.66 
7930 10.60 
6440 8.88 
6960 9.70 
6623 9.33 
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TABLE 4—GAS ENGINE OPERATION 








Cu. Ft. Gas Kilowatts Kwh. 
Total Hours Required Produced Cu. Ft. Gas Gal. Sewage 

Engines Per Engine Per Engine Required Required 
3 tonth @perated Hour Hour Per Kwh. Per Kwh. 
| acember, 1935 .----eeeeccceeceeees 556 2217 112 19.73 1523 
) MED... sscnernceesssnes 560 2283 117 19.50 1904 
) NE ve ninnn oncnannanee 529 2224 112 19.91 1986 
| ss ccscomaeanadain 698 2169 113 19.02 1547 
i ceinncevancrbirssys 568 2232 110 20.23 1820 
Ee cc ocstundankonen 614 1982 113 22.40 1040 
) Es cvadeentunbirns 587 2184 114 20.13 1620 

Average ----° 

TABLE 5.—DATA ON THE CIRCULATION OF SLUDGE IN DIGESTERS 
: (as explained in text) 
| Ave. Lb. Ave. Lb. 

Raw Sludge Ave. % Dry Dry Solids Ave.% Vol. Ave.Lb. Vol. Ave. Cu. Ft. 
| Diges. Per Day Solids in Per Day Matter in Mt. Per Day Gas Per Day 
: Month—1936 No. forthe Month Raw Sludge forthe Month DrySolids forthe Month for the Month 

February ..-.- sees 2 150,182 2.41 3,619.4 73.3 2,658.6 18,757 

| BAUR ..---22eeee 3 148,548 2.41 3,590.0 73.3 2,652.6 17,797 

BS oe andns.cowee 2 103,471 263 2,721.3 69.6 1,890 4 16,750 

Sa 3 117,038 263 3,078.1 69.6 2,100.4 16,550 

April .....s0eese-eee 2 124,360 2.89 3,603.9 68.1 2,434.6 19,040 

| | Sree 3 114,740 2.89 3,316.1 68.1 2,245.7 19,536 
Total B. T. U. Cu. Ft. Gas B. T. U. Per Lb. B. T. U. Per 
Diges. Ave. B. T. U. Per Per Day for Per Lb. Dry Dry Solids Lb. Volatile 

Month—1936 No. Cu. Ft. Gas the Month Solids Added Added Matter Added 

ere 2 753 14,124,021 5.19 3,910 5,322 

OS rer 3 767 13,650,299 4.94 3,808 5,151 

i 2 739 12,378,250 6.15 4,550 6,550 

Serer 3 746 12,346,300 5.38 4,020 5,882 

eer 2 728 13,861,120 5.27 3,856 5,720 

ee 3 720 14,065,920 5.89 4,250 6,270 

Total Lbs. Average 
Diges Lime Added Temp. Average 

Month—1936 No. Per Month Deg. F. pH. Remarks 

February .......ce8 2 19,850 82.5 YB No agitation or circulation 

February ........... 3 19,950 81.8 7.2 Circulated one hour each day at rate 
of 900 gal./min. 

OS eee 2 14,950 82.9 7.2 Circulated one hour each day at rate 
of 900 gal./min. 

OS re 3 14,500 82.6 7.2 No agitation or circulation 

ee 2 16,000 83.0 7.2 Circulated for two hours every tenth 
day at rate of 450 gal./min. 

SS Sere 3 14,500 83.0 YB Circulated for two hours every tenth 


day at rate of 450 gal./min. 








mill mentioned above, have shown sufficient civic pride 
and co-operative spirit to install and operate the waste 
treatment plants without recourse, by the city, to any 
legal action. The technical staff at the sewage plant 
laboratory made investigations as to methods of treat- 
ment of the industrial wastes in co-operation with the 
representatives of the mills, so that a pleasant relation- 
ship in solving a common problem has been maintained 
throughout. By proceeding a step at a time we have 
hopes of solving the waste treatment problem equitably 
and satisfactorily to city and industry. 


sufficient in volume, nor does it cover a sufficient period 
of time, to justify recording in this article. 
Industrial Wastes 


Two large hosiery mills and one cotton sheeting mill 
are now discharging their wastes into the Northside 
plant. The combined industrial waste flow is estimated 
at an average of 800,000 gallons per day. One of the 
hosiery mills is operating a treatment plant which re- 
duces the B. O. D. and oxygen-consumed values of their 
wastes an average of 75 per cent, also complete color 
removal is obtained, which is quite satisfactory from 
our standpoint. The other hosiery mill is not treating 
at all at the present. We hope to succeed in getting 
their co-operation soon. The large bleachery, manufac- 
turing cotton sheeting, and discharging half million gal- 
lons of bleachery wastes daily, has installed partial treat- 
ment which reduces the B. O. D. and oxygen-consumed 
values of their wastes from 25 to 30 per cent. This 
per cent of reduction is not sufficient during the Sum- 
mer months. Methods of further treatment at this mill 
are now under investigation. 

The industries, with the exception of the one hosiery 
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"RUNNING AN ACTIVATED SLUDGE 






PLANT ON D. O. DETERMINATIONS" 
(The Indispensable Dissolved Oxygen Test 


With Other Control Tests) 


By GEORGE ANDERSEN 
Rockville Center, L. I. 
Superintendent of Sewerage, 


ISSOLVED Oxygen 
D and the D.O. test 

play a primary role 
in controlling operation at 
the Rockville Center plant. 

3efore the sewage is 

mixed with the return sludge, 
it is pre-aerated and tested 
at different times of the day 
when conditions warrant, de- 
pendent upon its concentra- 
tion and strength. The aver- 
age D.O. in the settled and 
pre-aerated sewage is about 
3 p.p.m. before mixing with 
the return sludge. It has 
been found to be impractical 
to re-aerate our return sludge due to its density and 
aeration deficiencies in the re-aeration chambers. It 
proves a hazardous procedure for most plants, so I am 
told. 
Routine Testing for D.O. 

The mixed liquor is tested throughout the whole cycle 
at distances of about 15 feet, through the aeration tanks 
—starting at the first tank where mixed liquor enters 
and running through to the point of entry at the final 
clarifiers. The frequency of testing is entirely up to 
the operator on duty—the responsibility of D.O. main- 
tenance is his. In getting our plant balanced at the start, 
tc get the whole picture from day to day, samples were 
taken every hour until we arrived at a balanced condi- 
tion with a thorough knowledge of what we could se- 
cure in results and economies at different hours and 
days. With the questions answered and handling a 
domestic sewage of predictable variables, we find that 
one test every day made in each aeration tank is suffi- 
cient at one or two points, except when a negative D.O. 
appears. If this happens at the critical point in our 
tanks a complete check is made throughout. There are 
other factors of course that give us assurance that one 
D.O. test per day at the critical points is generally suf- 
ficient. These are the exact weir measurements of the 
return sludge to meet the Venturi metered sewage flows 
and routine use of the Mohlman Sludge Index, which 
we find very helpful, and dry solid determinations. In 
conjunction there are close observations of the condi- 
tion of the final clarifiers and effluent. 


D.O. Testing Procedure 


Samples are taken at different hours each day in the 
vicinity of the half-way point through each aeration tank 
operating in series—parallel. The results of the test 
gives us an interesting picture of the oxygen-demand 
and excess dissolved oxygen at different stages of the 
treatment. 

Procedure in sampling is very simple, the only pre- 





George Andersen 
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J In the September issue of WATER Works anp 
SEWERAGE appeared an article by George Ander- 
sen—"Operating an Activated Sludge Plant to 
Prevent Sludge Bulking.” Of the many articles 
we had read and published, on the practical side 
of operating sewage plants, there has never come 
to our notice a more engaging One. 

We have been accused of “stealing” that article 
—We did! To us it was justified for the benefit 
of the maximum number of operators, without 
regard to where the “chips might fall.’ Our con- 
temporaries can also do their readers a real favor 
by reprinting the Andersen article. 

Replete with sound reasoning, and common- 
sense methods of attacking the problem, Mr. An- 
dersen’s method evolved into what is known as 
“tapered-aeration.” With it, the minimum sludge 
load is recirculated through his aerators to produce 
dependable performance with the minimum in air 
requirements. Whether this end be achieved with 
the use of the “Odeometer,” or by plant scale 
study with observations, as at Rockville Center, is 
immaterial; the net results should be the same. 

So interesting, but so subdued, were Mr. Ander- 
sen’s comments on the importance of making dis- 
solved oxygen tests, as frequently as necessary to 
maintain safe oxygen to solids balance (oxygen 
demand by the mixed liquor), that we have asked 
him to discuss this important control feature more 
adequately. The present article is an attempt to 
give the readers of WATER WORKS AND SEWERAGE 
the Andersen procedure and formula in full. If 
there be further questions, the author agrees to 
answer them to the best of his ability—Editor. 











caution being that it has to be done rapidly. A 300 cc. 
glass (pinch-stoppered) bottle is used in testing. Sam- 
ple is taken by a dipper and poured into the bottle, 1 ce. 
of Manganous Sulphate and 1 c.c. of Potassium Hy- 
droxide are added to the sample immediately. It is then 
mixed until coagulation is noticed, then 1 c.c. of concen- 
trated Sulphuric Acid is added and mixed. Then fol- 
lows the tifration as usual for D.O. determinations. 

The reagents are made up as indicated in the “Stand- 
ard Methods” for water and sewage for D.O. deter- 
mination. The tests show generally from a trace up 
to 3 p.p.m. of dissolved oxygen throughout the succes- 
sive stages of treatment, unless the air output 1s reduced 
too greatly (tapered aeration) in the latter stage of 
aeration; and, if a regulated balance is maintained be- 
tween the return sludge in the mixed liquor and the 
oxygen introduced. This is the condition that we main- 
tain at the present and it seems to work. 









We have by this procedure cut down our air output 
hout .75 of a cu. ft. per gallon of sewage. We have 
at hed closely the stages in which the oxygen demand 
Cees to a point which allows us to throttle the air 
yalves and thereby “trim” the aeration at points show- 
ing an average of D.O. In turn the supply of air is 
thus increased in the first stages or tanks where only a 
trace of D.O. is shown and where most needed for effi- 
ciency and economy. re 

At present we are waiting for sewage temperatures 
to drop so that higher oxygen rate of oxygen solution 
and its maintenance in the mixed liquor is observed. 
Then an effort will be made to further reduce the ex- 
cess D.O. in the aeration tanks. This will only be an 
experiment, because in the practical operation of a plant 
one cannot safely travel too close to the line of oxygen 
depletion ; also air output cannot be increased and de- 
creased every hour of the day and some excess in the 
aeration tanks is without doubt a safety factor. In our 
operation, settling out of sludge has to be considered 
because air acts as an agitator as well as oxidizer. 
Therefore we are limited, with straight aeration, in the 
air economy possible. 


The Helpful Centrifugal Test 


In ferreting out our troubles with “bulking” and un- 
balanced conditions, which have in the past existed all 
too frequently at this plant, it was found by using the 
D.O. test that the necessary element—Osrygen—was 
lacking in the tanks. The system was cleaned out of 
activated sludge; i.e., solids in mixed liquor reduced to 
a point where our centrifuge readings of mixed liquor 
throughout the entire cycle was 0.25 c.c. in a 15 c.c. 
centrifuge tube operated for 5 min. at 1800 R.P.M. 
This was approximately 600 to 700 p.p.m. dry solids. 
The dissolved oxygen at this stage was noted and solids 
were kept at this point by carefully controlling return 
sludge—density and volume. The return sludge density 
was kept at about 8 c.c. in the 15 c.c. centrifuge tube 
(approximately 12,000 p.p.m. dry solids) by withdraw- 
ing excess sludge continuously. In this way, no sludge 
accumulation in the system other than what was needed 
in the aeration cycle was allowed. We saw no reason 
for carrying the extra load—viz.: returned sludge above 
essential requirements. The sludge became very active 
and the quantity in the mixed liquor was slowly in- 
creased thereafter. All the time the results of the treat- 
ment, as shown by the effluent and D.O. necessary to 
produce it, were carefully watched. The result has been 
a reduction in total air requirements, but with satisfac- 
tory balance of D.O. throughout the cycle; less handling 
of sludge, more consistent and dependable functioning 
of the whole plant. Last but not least, a greater peace 
of mind of the operators and the plant superintendent. 


* 
To Commissioner—Joseph Goodman; 
To High Esteem—Mayor La Guardia 


Appearing with the report of the New England 
Water Works Association Convention is a picture— 
one which we hope to see mare of in the field of water 
supply and sewerage. It is a picture of the Mayor of 
New York City, on October 27, 1936, swearing in, as 
the first “Career’”” Commissioner of Water Supply, the 
former Chief Engineer with 36 years’ service to his 
credit—Joseph Goodman. 
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Mayor LaGuardia, in establishing such a precedent, 
said that he intended to see to it that service and tech- 
nical ability would, in the future, be given the fullest 
recognition in the utility departments of New York 
City. He was thereby “removing the ceiling” for the 
“career man.” What's more, a “step-up” of eighteen 
men, now under the new Commissioner of Water, 
would be in order. Further, to “cover-in” the security 
of office, the Mayor said that henceforth Commission- 
erships would become Civil-Service positions. He 
found the new Commissioner—Mr. Goodman—little 
known in political circles—and, “probably the better 
for it.” 

Then came to this observer what is to be a memora- 
ble utterance by Mayor LaGuardia, “Mayors may come 
and Mayors may go; but the great City of New York 
must have water.” 

Some congratulated Mr. Goodman—others, the Mayor 
and the City of New York, on having a Goodman and 
a La Guardia. 





v 
Sanitary Engineers’ Dinner and 


New York Sewage Works 
Meeting Dates Rearranged 


The schedule of the Annual Joint Dinner of the San- 
itary Engineering Division of the American Society of 
Civil Engineers with the New York State Sewage Works 
Association and the Annual Meeting of the N.Y.S.S. 
W.A., held the latter part of each January in New York 
City, has been rearranged for the apparent benefit of 
all concerned. 

Heretofore the Joint Dinner has been held on the 
Tuesday evening preceding the opening of the Annual! 
Meeting of A.S.C.E. the following day. Solely for 
this reason the Annual Meeting of N.Y.S.S.W.A. has 
been held in the same Tuesday, leaving a gap (Wednes- 
day) between the’ sewage works association meeting and 
the Sanitary Engineering Division meeting of the 
A.S.C.E. which is always scheduled on a Thursday. 

In 1937 the schedule is to be rearranged for com- 
pactness, which will make possible the attendance of the 
A.S.C.E. and N.Y.S.S.W.A. meetings and also the 
Annual Joint Dinner, during a continuous 48 hour (one 
night) stay in New York City. The new schedule is 
planned primarily for the benefit of out-of-town mem- 
bers of the A.S.C.E. and N.Y.S.S.W.A., looking to- 
ward the best use of the time required to attend both 
meetings. 

The new schedule follows: 

Thursday, January 21—Sanitary Engineering Divi- 
sion of A.S.C.E. (Engineering Society Bldg., New York 
City). 

Thursday Evening—Joint Dinner San. Eng. Div. and 
N.Y.S.S.W.A. (Hotel McAlpin), followed by A.S.C.E. 
Annual Smoker. 

Friday, January 22—Annual Meeting of N.Y.S.S. 
W.A. (Hotel McAlpin). 

Friday Evening—Dinner Meeting, Board of Control, 
Federation of Sewage Works Associations (Board 
members only). 

Saturday, January 23—Joint Inspection Trip, A.S. 
C.E.-N.Y.S.S.W.A. (Sewage Treatment Work of New 
York City). 
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BATTLE CREEK'S NEW 


Aside from Michigan’s Pride 
—the Automobiles—This Is 
the Main Building of Mr. 
Damoose’s New Treatment 
Plant at Battle Creek. 











SEWAGE TREATMENT PLANT 


By M. G. DAMOOSE 


Supt. Sewage Treatment Works, 
Battle Creek, Mich. 


HE City of Battle Creek 

lies in the Northeast cor- 

ner of Calhoun County in 
the southern part of Michigan. 
It is a city of many diversified 
industries giving employment to 
a population of 44,000 inhabi- 
tants. The new sewage treat- 
ment plant serving this city lies 
on the south side of the Kalama- 
zoo River about 4.5 miles west 
of the city and is located on a 
tract of land embracing 105 
acres. The Author 

Sewage teaches the plant 

through a 54 inch concrete pipe interceptor fed through 
inverted siphons crossing the river at 5 points. The 
flow to the plant is entirely by gravity, but there are 
two lift stations on the system; one has a pumping ca- 
pacity of 1.5 m.g.d and the other 144,000 g.p.d. 


The treatment plant is of the primary sedimentation 
and separate sludge digestion type and the sewage 
passes in sequence through the coarse screen to the 
wet well. It is lifted through a 30 inch force main with 
Venturi tubes, through comminutors, a detritor and 
then through a distribution manhole and the Dorr Si- 
Feed Clarifiers. The sludge is treated through the Dorr 
Multi-Digestion system consisting of a primary digester 
with agitators of the Turbo-Mixer type and a secondary 
or storage digester. Sludge is denatured on sand beds 
or can be delivered to a special lagoon area in the swamp. 





Estimated Flows 
Present Design 


mgd. med. 
Avg. Dry Weather (150 gced.)......... 6.6 9.0 
Max. Dry Weather (200 gcd.)....... 8.8. 12.0 
Max. Wet Weather (300 gcd.)........ 13.2 12.0 
IN eco ides 5 4 bea wy crew wd 44,000 60,000 


Sewage from the low level area enters the wet well 
of the pumping station through an 8 in. vitrified sewer 
and is delivered to a manhole through a 4 in. cast iron 
pipe. A 12 in. vitrified sewer delivers the gravity flow 
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from the area immediately adjacent and the combined 
flow of the high and low level areas passes to the en- 
trance chamber of the Cass Street Siphon. The under- 
ground pumping station, the manhole receiving the com- 
bined flow at this point and the entrance chamber of 
the siphon are all within 20 feet of each other in a 
triangular strip of land on the river bank. 


The Angell Street Siphon consists of reinforced con- 
crete entrance and exit chambers and two 8 in. cast iron 
pipes which deliver the flow south across the river to a 
12 in. vitrified sewer which enters the 54 in. interceptor 
some 300 feet south of the river. 

The Lafayette Avenue Siphon is located approximate- 
ly 2.5 miles west of the Angell Street Siphon and con- 
sists of reinforced concrete entrance and exit chambers 
and two 24 in. and one 30 in. cast iron pipes carrying 
the flow north and west across the Kalamazoo River 
where the interceptor continues on this side of the 
stream until it reaches a point directly behind the plant 
site. At this point the interceptor crosses the river 
again, at grade, and continues to the Screen Chamber 
at the rear of the Main Building, where it enters at 
elevation 790.5. 

This network of river crossings (mostly twin Cl. 
pipe inverted siphons) has been ingeniously designed 
to utilize almost every foot of previously existing sew- 
ers and interceptor and has thereby reduced to an abso- 
lute minimum the need for new sewers and avoided the 
necessity of obtaining rights of way through gengested 
districts of the city. The procedure at the present time 
requires alternating these twin syphon pipes weekly to 
avoid settling of sewage solids and the resultant forma- 
tion of gas and the consequent odors attendant thereto. 

Following is a description of the units comprising 
the treatment plant. 

Main Building 

The Screen Chamber: The coarse rack screen at the 
plant spans a 6 foot flow channel and is made up of 3x% 
inch bars, 14 ft. 734 inches long. The screen makes an 
angle of 54 degrees with the line of flow and is hand 
raked every other hour throughout the day, the materiat 
being allowed to drain on the floor. On this elevation 
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Two Stage Dorr Digesters—Battle Creek, Mich. 


are located the scum tank and cleanout chamber, the 
valve stems for the gates which control the flow of 
sewage to the two compartments of the pump suction 
well, the secondary control switches for the two sludge 
pumps, the float tubes for the sewage pumps and the 
manually operated hoist for scum and screenings re- 
moval. 

Pump Suction Well: After passing the coarse rack 
screen the sewage flows into either or both compartments 
of the pump suction well which is 44 feet long, 21.5 feet 
deep and 5.0 feet wide. The east compartment is served 
by the two motor driven pumps and the west compart- 
ment is served by the gas engine driven pump. 

Pump Room: The north half of the main building is 
devoted entirely to the pumping facilities of the plant. 
On the pump room floor are located the sewage pumps, 
sludge pumps and sump pump. Along the north wall 
is located the 30 inch force main while along the east 
wall is a bank of 13 valves with incidental cast-iron pip- 
ing for sludge pumping operations. The valves and 
pipe connections are so located and arranged as to per- 
mit unusual flexibility in pumping to, from and between 
the two clarifiers and digesters. In our starting opera- 
tions this flexibility proved of inestimable value. 

Sewage Pumps: The sewage pumps are of the hori- 
zontal, non-clogging centrifugal type capable of passing 
8 im. spheres. The impellers are of solid bronze with 
machined surfaces having shafts of alloy steel with 
stainless steel protecting sleeves at the bearings and 
stuffing boxes. All pumps are designed to deliver rated 
capacity loads at a maximum Ifead of 24 feet, minimum 
head of 18 feet and an average head of 21 feet. 

One 7 m.g.d. pump is driven by a squirrel cage type, 
40 h.p., 3 phase, 60 cycle, 480 volt motor geared down 
from 1800 to 440 r.p.m. The 4 m.g.d pump is driven 


The Large Picture Was Made Before Gas Was Sufficient to Extend the Float- 
ing Gas Holder of the Tank on Right. A Later Picture (See Inset) Shows the Holder Cover Extended by Gas 


by a 20 h.p. motor of similar characteristics and a 
gear ratio of 1800 to 680 r.p.m. 


Gas Engine :—The second 7 m.g.m. pump is driven by 
a 4-cylinder, 4-cycle, 5x7-in. valve-in-head, sewage 
gas engine having a variable speed of 600-900 r.p.m 
and a variable capacity of 3 to 8 m.g.d. at the average 
total head, including friction. The gas engine instal- 
lation includes a gas pressure regulator, mixing valves 
adjustable for gas and air ratio, flame arresters in gas 
and air connections and a shut-off valve which auto- 
matically shuts off the supply of gas when the engine 
stops. The electric starting and generating system is 
of the two unit type with storage battery and trickle 
charger and a dual ignition system with two sets of 
spark plugs. The lubrication system is of the full 
pressure type with oil cooler, oil filter and a safety 
switch to stop the engine on failure of oil pressure. 
Cooling water for the engine is provided by the return 
water of the digester heating system which is at a tem- 
perature of approximately 90 degrees. A temperature 
adicator and a theormostatically controlled ignition 
switch provide safety control of the engine and auto- 
matically stop its operation in the event that the cool- 
ing water temperature becomes excessive. A water 
cooled exhaust manifold is provided in the exhaust 
piping which is emitted through the building stack. A 
control panel is mounted on the engine for spark and 
throttle regulation, ignition switch, starter button, am- 
meter, oil pressure gauge, water temperature indicator 
and tachometer. The mechanical speed control sys- 
tem consists of a float operating in a cast iron float 
tube located in the pump suction well and a system 
of cable and pulleys strung along and supported by 
the walk ways of the balcony. This mechanically per- 
formed control varies the governed speed of the en- 
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gine so that the capacity of the pump will gradually 
reduce from 8 m.g.d. to 3 m.g.d. through a 7.5 inch 
lowering of the water level in the suction well. A drop 
in water level greater than 7.5 inches, of course, auto- 
matically shuts off the engine. 

Sludge Pumps:—The two Chicago sludge pumps are 
of the scru-feed, centrifugal type with non-logging im- 
pellers which are designed to cut up all material enter- 
ing the pump suctions and thus avoid clogging the pump 
impellers or sludge mains. Each pump is driven by 
a 2 h.p., 3 phase, 60 cycle, 480 volt squirrel cage, in- 
duction type’ motor, direct-connected to the pump shaft 
by a flexible coupling. Each unit has a capacity of 
50 gallons per minute against a total head of 18 feet 
of water. 


Work Shop:—In the work shop, located on the 
mezzanine floor, are located the two rotary type vac- 
uum pumps capable of pulling 15 cubic feet of air per 
minute at 20 inches of mercury vacuum. Each pump 
is driven by a 3 h.p., 3 phase, 60 cycle, 480 volt squir- 
rel cage, induction type motor. The vacuum system 
is capable of maintaining a 20 inch vacuum and con- 
sists of drain and cooling water piping, automatic air 
valves, gate valves and steel tank. 

In this room also is located the Master Power Dis- 
tribution panel and the pneumatic water tank with 
motor driven air compressor. 


Boiler Room:—The boiler room adjoins the work 
shop on the mezzanine floor and in this room are lo- 
cated the oil fired boiler, the gas fired boiler, gas fired 
water heater and the two gas meters, for the gas en- 
gine and gas fired boiler. 

The oil fired boiler has a heating surface of 95 
square feet and a steam rating of 1,600 feet of direct 
radiation. The oil burner is of the automatic, pressure 
atomizing type with pressure air supply and electric 
ignition. 

The gas fired boiler has an A.G.A. rating of 2,000 
square feet and is equipped with a pressure regulator, 
draft hood, gas shutoff valve, combined pressure and 
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vacuum gauge, safety valves, thermostatic pj 

trol. The gas fired hot water storage beste Con 
of a 20 gallon copper storage tank encased in a tee 
rockwool insulating blanket and an enameled ial 
casing. 

The gas meters for the gas engine and gas fj 
boiler are of the diaphragm (low pressure) type wa 
cast iron casings each having 2 inch connections fe 
capacity of 1,200 cubic feet per hour with ¥4 inch wat ; 
differential and 2,500 cubic feet per hour with a peal 
differential of mot more than two _ inches The 
master gas meter, located in the digester control-cham. 
ber, is of the same type but has 2% inch connections 
and a capacity of 2,000 cubic feet per hour with 1 
inch water differential and 5,000 cubic feet per thee 
with 2 inch water differential. 


Balcony or Ground Floor:—On the main floor of 
the main building are located, from left to right facing 
the structure, the laboratory, office, main corridor, laya- 
tory and chlorine room. 

The laboratory is completely equipped for chem- 
ical and bacteriological analyses of sewage and sludge, 
A walnut finished and glazed partition separates the 
laboratory and office which is equipped with record 
files, desks and incidental office necessities. 

Chlorinating Facilities:—The_ chlorine room js 
equipped with two 4,500 pound scales and three W, 
and T. semi-automatic vacuum type solution feed 
chlorinators. A 14 inch exhaust fan is installed near 
the floor on the east wall and is controlled by a switch 
located just outside the chlorine room. 

Two sections of narrow gauge track along the east 
side of the main building permit the storage of one- 
ton containers of chlorine, while a self-supporting, re- 
volving jib hoist located at the end of the concrete plat- 
form at the east door of the chlorine room provides 
sasy. handling of the containers. A small but sturdily 
built car running on a short section of narrow gauge 
track conveys the containers from the platform to the 
scales in the chlorine room. The hoist has a capacity 
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Twin Center-Fed Dorr Clarifiers—Battle Creek, Mich. Note the Effective Skimming of the Surface. 


November, 1936 





Water Works and Sewerage 












Bd a 








A Close-up View of the Grit Washing and Removal Mech- 
anism of the Grit Separating Deritor, Battle Creek, Mich. 


of 4,000 pounds and provides a lift of ten feet from the 
elevation of the concrete platform. The jib is 9.5 feet 
long and may be revolved through 360 degrees. 

Metering Facilities:—The mechanically operated reg- 
ister for the 30x18.5 inch crude sewage meter is located 
just outside the chlorine room. The 12 inch float tubes 
extend from 3 feet above the balcony floor, behind the 
register, to a point 6 inches above the pump room floor 
where drainage valves are provided. The pressure lines 
are hung on the east wall of the pump room above the 
bank of sludge valves. The raw sewage meter has a 
range from 2.5 to 24 m.g.d. 

The 6x2 inch sludge meter tube is located in the work 
shop while the seal tanks and register are hung on the 
south wall of the pump room. The sludge meter has a 
range of 25 to 150 gallons per minute. 

The Screen Building houses the two Chicago com- 
minutors, the Dorr detritor, automotive truck stall, in- 
dustrial locomotive stall and runway for industrial cars 
used for grit removal. 


Comminutors: The comminutors are each a self-con- 
tained unit having a capacity of 12.5 m.g.d. and driven 
by 3 H.P. vertical type motors with 3 phase, 60 cycle, 
480 volt characteristics. The motors are connected to 
the screen baskets of the comminutors through a helio- 
centric gear reducer running in oil. The vertical, cir- 
cular baskets are 25 inches in diameter with horizontal 
screen slots 3g inch in width. The comminutors are con- 
trolled by fused safety switches and magnetic starters 
with overload and under-voltage protection. The “on- 
off automatic” push button control stations and float 
switches, which provide automatic starting and stopping, 
are regulated by the loss of head through the baskets. 
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Provision is made to by-pass the comminutor units 
through a 34 inch bar screen if necessary. 


Grit Handling: The detritor cleaning channel consists 
of a reciprocating rake mechanism which moves the grit 
particles up an inclined ramp to a point above the in- 
dustrial car runway where the material is dropped to 
the car and hauled away by the locomotive to low areas 
about the plant grounds and used for fill. A power 
driven impeller keeps the sewage agitated in such a 
manner that the grit being carried up the inclined ramp 
undergoes a washing action which removes the greater 
part of the organic matter from the grit, and returns 
it to the sewage flow. 


Industrial Railway: The gasoline locomotive is of 
5-ton capacity and 4-speed gear drive and is equipped 
with all necessary devices, including front and rear 
trouble lights and electric horn. Industrial railway 
equipment includes approximately one-half mile of 24 
inch gauge track servicing 12 filter beds and 8 lagoon 
beds, 2 rotary scoop cars of one cubic yard capacity 
and 4 “V” type dump cars also of one cubic yard ca- 
pacity. 


Detritor 


The grit collecting-and-washing mechanism is a 26 
foot square Dorr detritor consisting of 3 rotating arms 
equipped with scraping blades and scoops. The arms 
are attached to a steel drum surrounding the central 
pier and suspended from a turntable on top of the pier. 

The oscillating truss revolves about the tank moving 
the settled grit particles toward the periphery of the tank 
where they are deposited in scoops at the end of each of 
the raking arms. The scoops drop the material into 
a hopper at the low end of the raking channel adjacent 
to the collecting tank outside the screen building. The 
drive unit, located at the peripheral end of the oscil- 
lating truss, is made of cast iron and steel with a chilled 
steel traction wheel. The oscillating truss of the detri- 
tor collecting mechanism is powered by a 1 hp., 3 
phase, 60 cycle, 480 volt motor while the oscillating 
rake of the cleaning mechanism is driven by a 2 h.p. 
motor of the same characteristics. 


Primary Sedimentation Tanks 

The two primary settling tanks are of the Dorr, 
center drive, Si-Feed type, 80 feet in diameter, ten 
feet sidewater depth and floors with a pitch of one inch 
in twelve toward the center of the tank. The sludge 
collecting mechanism is driven by a 0.75 h.p., 3-phase, 
60 cycle, 480 volt motor, gear connected to the sotat- 
ing scraper arms at the floor. The scraping mechan- 
ism structure also carries the scum boom with fixed 
skimming plates which concentrate the surface scum 








Twelve Underdrained Sludge Beds. And an Asset to Any 
Treatmeni Works are the “Emergency” 8 Shallow Self- 
Draining Sludge Ponds—Commonly Called Lagoons. For 
Handling the “Bad-Actor” (Supernatant Liquor from 
Digesters) at Times May Be the Plant’s “Suspenders.” 
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toward the peripheral end of the boom. The station- 
ary walkway carries a manually operated, hanging 
skimming baffle which is lowered when the boom and 
skimming blade approach the point where the scum 
is flushed off by gravity flow to the scum manhole and 
from there to the scum pit in the main building. The 
scum may be raked off the scum pit and carried out 
for burial or pumped directly to the digesters. 

The settling tanks provide for 163 minutes’ deten- 
tion period when the flow is 6.6 m.g.d. and 120 min- 
utes’ detention when the flow is 9.0 m.g.d. The set- 
tled sewage flows over “V”’ notched weirs into an over- 
flow channel which drains to a flume connecting the 
two settling tanks and from this point the combined 
flow passes to the outfall sewer to the river. The 
overflow rate of the settling tanks is 660 gallons per 
square foot per day at 6.6 m.g.d. and 900 gallons per 
square foot per day at 9.0 m.g.d. flow. 


Digesters 


The two digestion tanks are of the Dorr Multi-Di- 
gestion type. The primary tank is 45 ft. in diameter 
with a side water depth of 25 ft. 6 in., while the sec- 
ondary or storage digester is 60 ft. in diameter with 
a side water depth of 22 ft. The capacity of the for- 
mer is 37,365 cubic feet and of the latter, 52,290, or 
a total -digester capacity of 89,655 cubic feet. The 
total per capita capacity is 2.03 cubic feet at a flow of 
6.6 m.g.d. and 1.5 cubic feet when the flow is 9.0 m.g.d. 

The primary digester is equipped with two agita- 
tors of the Turbo-Mixer type, each driven by a 2 h.p., 
3 phase, 60 cycle, 480 volt motor, gear-connected to 
the agitators which have impellers at top, bottom and 
center. The secondary digester is not provided with 
stirring or agitating devices. 

Raw sludge is pumped to the primary tank which 
overflows partially digested sludge to the secondary 
through an inverted siphon. The latter overflows su- 
pernatant liquor which flows by gravity back to the 
crude sewage flow ahead of the main gate. Digested 
sludge is removed from the two digesters either by grav- 
ity or pumping. Sludge circulation is also possible 
between the digesters in either direction. 


Sludge Disposal 


Sludge may be disposed of either on the underdrained 
beds or the lagoons provided at the rear of the plant. 
The beds, of which there are twelve, are 25 feet wide 
and 100 feet long, giving a total filter area of 30,000 
square feet. The lagoons are 50 feet wide and 100 
feet long and eight such units give a total lagoon area 
of 50,000 square feet. The filter area per capita is 
0.68 square feet at 6.6 m.g.d. and 0.5 square feet at 
9.0 m.g.d. flow. The total sludge bed area per capita 
is 2.83 square feet at the lower flow and 2.08 square 
feet at 9.0 mg.d. F 


Gas Holders 


The gas holder covers of the digesters have a rise of 
2 ft. 6 in. for the primary and 9 ft. 3 in. for the sec- 
ondary. The total gas holding capacity of the former 
is 6,240 cubic feet and that of the secondary is 30,100 
cubic feet or a total gas holding capacity of 36,340 
cubic feet for the two tanks. As gas is produced in 
the primary the holder rises to its topmost limit (30 
inches) before the pressure is sufficient to force it to 
the holder of the secondary tank. The two holders are 
equalized in gas pressure by an inter-connecting gas 
line from which the gas is drawn off to and through 
the gas purifiers between the tank area and Main 
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Building. A 3 inch gas line draws the 
purifiers to a point in front of the main buildin 

two 2 inch lines are taken off, one to the Ora 
waste gas burner and the other serving the gas <n 
gas fired boiler and laboratory in the main building” 


gas from the 


Water Supply 


Fresh water supply for all plant use is i 
two 6 inch wells driven 105 fect into Merchalt all 
stone. The wells are provided with motor driven, deep 
well, turbine pumps, each having a Capacity of 50 a 
lons per minute against a total head of 175 feet of 
water above the pump bowls. 


Starting Operations 


he plant has been in continuous operation since 
April 23rd, last. Since that time adjustments have 
been made at various points and on many of the in- 
dividual units. Huge quantities of solid industrial 
wastes were encountered immediately and continued 
for seven or eight weeks. It was not long before both 
digesters were full and raw sludge had to be pumped 
to the lagoon beds where it was burned after drying 
Raw sludge showed an unusually low pH value of 
5.2 to 5.4 which retarded the establishment of the nor- 
mal digestion process. In spite of a sludge ten times 
more acid than average domestic sludge, inflammable 
gas was produced in five days less than three months. 
At this writing gas production is above normal and 
the fuel is used in pumping sewage and in heating the 
digesters. The gas engine driven sewage pump has 
been in continuous operation for eight days and has 
been able to handle the flow with ease during that 
period while operation of the gas fired boiler has like- 
wise proved most satisfactory. 

City officials, the citizenry, luncheon clubs and civic 
organizations have shown unusual interest in the op- 
eration of the new plant, while an enterprising realty 
firm has already established a branch office just outside 
the city limits, along the river, for development of river 
frontage property. 
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missioner of Public Safety; Mr. M. A. Chambers, City 
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The five river crossings, the pumping station and 
the treatment plant were designed by H. P. Jones and 
Company, Consulting Engineers of Toledo, Ohio, 
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DIGESTION OF SOLIDS FROM PEA AND CORN 
CANNING WASTES WITH SEWAGE SLUDGE 


By L. F. WARWICK’, H. W. RUF’, and J. M. HOLDERBY’ 


charged untreated into ntunicipal sewers, the large 

amount of pollutional substances present have 
overloaded or seriously interfered with operation of 
sewage disposal plants. In earlier plants having septic 
and Imhoff tanks, it was not unusual for these units 
to partially or entirely fail to function during periods 
when any considerable quantities of canning wastes 
were being mixed with the domestic sewage.':? Less 
dificulty in handling such wastes has been experienced 
with the more modern treatment plants embodying 
separate sludge digestion facilities, but observations 
indicate that there are limiting amounts to the various 
kinds of cannery solids that can be treated without 
materially disturbing operating conditions. Accordingly, 
the studies described herein were conducted for the 
purpose of obtaining a better understanding as to what 
those limits are, particularly as regards digestion of 
solids from pea and corn canning wastes with sewage 
sludge. 

As the minimum degree of pre-treatment, prior to 
discharge into municipal sewerage systems cannery 
wastes are usually screened. This procedure removes 
large floating solids and more or less of the suspended 
matter, depending largely on the fineness of the mesh 
of the rotary screen such as is generally used. There 
still remains in the screened wastes, a considerable 
amount of canning solids, part settleable, part in col- 
loidal suspension, and some in true solution. If avail- 
able sewage treatment works cannot be depended upon 
to satisfactorily dispose of the pollutional solids re- 
maining in the screened wastes, a higher degree of 
pre-treatment, such as chemical precipitation, is neces- 
sary at the cannery.” Technical and economic ques- 
tions are involved, and need to be answered in making 
decisions as to the extent of pre-treatment to be pro- 
vided. In these situations question is frequently raised 
as to what effect the mixing of cannery solids with 
sewage solids will have on sludge digestion. 


Wear vegetable canning wastes have been dis- 


Past Observations 


_ Most difficulty with the disposal of cannery wastes 
in Wisconsin in past years has been with those from 
pea canning. Such wastes in any large quantity would 
cause Imhoff tanks to foam and result in “souring” of 
the tank contents, with resulting complaints of odor 
nuisances. Attempts were made to chemically treat the 
wastes at the canneries, using lime and ferrous sul- 
phate, and then remove the coagulated solids along 
with the settleable sewage solids at municipal plants, 
but experiments were unsuccessful.2 The cannery solids 
apparently were at least partially responsible for the 
observed turnover in a plain sedimentation tank receiv- 
ing the mixture of sewage and coagulated cannery 
wastes. The scum collecting at the top of the tank gave 
off very offensive odors. When the combined solids 
were put in the digestor unit, the pH was lowered and 
scum continued to form, even though lime was added 
and the contents of the tank were stirred up. That 


_—_ 
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Fig. 1—Apparatus Used in the Digestion of Mixtures of Solids 

from Pea and Corn Cannery Wastes with Sewage Sludge. 

A, Carboy Used as Digester; B, Gas Collection Bottle, Filled 
with Salt Solution, and C, Leveling Bottle. 


these difficulties were due to the cannery wastes was 
further verified by observations made of decomposi- 
tion of pea cannery solids during the Poynette experi- 
ments.* 

As a result of these earlier experiences the proce- 
dure in disposal of cannery wastes. has been to remove 
the bulk of the solids at the cannery through screening 
and chemical treatment, recovering the sludge for fer- 
tilizing purposes on nearly farms. When further treat- 
ment is necessary, the wastes have been treated bio- 
logically, with or without settled sewage, on trickling 
filters.* 

With the development of municipal activated sludge 
plants in smaller communities where canneries were 
located, the question was raised as to whether the 
process could be successfully used in treating the com- 
bined sewage and cannery wastes. Experiments were 
accordingly started at Fort Atkinson, Wisconsin.® Gas 
produced through sludge digestion at this plant is burned 
in gas engines for power and heating purposes. Infor- 
mation was desired as to effects of the wastes from 
the local pea and corn cannery on gas production. 
Accordingly, the following studies were carried out by 
the Bureau of Sanitary Engineering of the Wisconsin 
State Board of Health, with the interested cooperation 
of municipal officials. 


Apparatus and Procedure 


The digestion apparatus used consisted of a series 
of five-gallon carboys in which the digestion mixtures 
were placed. (See Figure 1.) Sampling tubes were 
provided at the base of the carboys for the removal 
of occasional samples of digesting materials. The gas 
produced was collected over saturated salt water in two 
and one-half quart measuring bottles which were indi- 
vidually calibrated for volume. The liquid displaced 
from the measuring bottles by the gas was collected in 
leveling bottles. 

Samples of gas for analysis were obtained by con- 
necting an Orsat apparatus to outlets provided in the 
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Fig. 2 


stoppers of the measuring bottles. Carbon dioxide and 
oxygen were determined by the usual procedure using 
sodium hydroxide solution and alkaline pyrogalol as 
absorbents. 

All pH determinations were made by the colorimetric 
method on samples of the mixtures collected by means 
of the sampling tubes, after thorough mixing of the 
digestion bottle contents by shaking. 

Well digested domestic sewage sludge, raw sewage 
solids, activated sludge and solids from pea canning 
waste or corn canning waste were mixed in various 
proportions and digested. The gas produced during 
digestion was collected and measured at various inter- 
vals. Periodic determinations were made of the CO, 
content of the gas and pH of the digesting mixtures. 

At the beginning of the test the total solids contents 
of the various components were determined and the 
mixtures proportioned on the basis of total solids. The 
compositions of the mixtures are shown in Tables I 
and II. Approximately 300 grams of total solids were 
used in the pea waste series; in the corn waste series, 
150 grams. 

A record was made of the barometric pressure and 
the temperature at the beginning and end of each 
determination of gas production in order that the volume 
of gas produced could be reduced to standard conditions. 

No attempt was made to control the temperatures of 
digestion other than to keep the room temperature as 
nearly constant as possible. 

Results 

Here are presented in graphical form, as Figures 2 

to 7, the results from one series of seven mixtures of 
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pea waste solids and one series of five mixtur 
raste solids. (See Tables I and II.) 
The series with pea solids was observed for a period 
of 50 days during which the temperature of dienes 
expressed in degrees F, varied from 70 to rn 


es of corn 


_ : wit 
an average of 77. The corn series was observed a 
period of 99 days. During the first 50 days of this 


period digestion temperatures varied from 63 to 70 
and averaged 68.5. During the balance of the period 
the minimum temperature was 50, the maximum 6 
and the average 57.5. 

Rates of Gas Production—Rates of gas production 
were observed throughout the digestion period, Very 
little gas was wasted without first being measured, and 
it is believed therefore that the areas under the rate 
curves indicate rather closely the relative amounts of 
total gas produced from each mixture, 

The variations in rates of gas production for the 
different mixtures of pea canning waste and sewage 
solids are shown in Figure 2. Data for bottles num. 
bered 1, 6 and 7 are given in this figure. The rates of 
gas production for the mixtures having relatively low 
percentage of pea solids, that is, bottles 2, 3 and 4 
(See Table I), were found to have characteristics almost 
identical to that of the control (bottle 1), and are there. 


Figure 4 
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fore not shown in the figure. The gas production data 
are expressed in c.c. of gas produced per 24 hours per 
gram of volatile solids present in the mixture at the 
beginning of the run. Figure 2 indicates that as the 
per cent of pea solids in the mixtures increases the time 
required to reach the maximum rates of gas production 
is increased. Bottle number 1, which contained no 
pea waste, reached the maximum rates of gas produc- 
tion after about 25 days digestion; bottle number 6, 
which contained 70 per cent pea solids, reached a maxi- 
mum rate after 32 days; and bottle number 7, contain- 
ing 90 per cent pea solids, reached a maximum after 
about 34 days. The data for bottle number 5, containing 
40 per cent pea solids, were for some unknown reason 
rather erratic and are therefore not shown graphically. 

The maximum rates of gas production in each of 
the above cases was about 13.5 c.c. of gas per gram of 
volatile solids per 24 hours. It is interesting to note 
that for the digestion period, between 7 and 50 days, 
the total unit volume of gas produced in each case was 
found to be about the same, as indicated by the area 
under each curve. 

CO, Content of Gas—Data pertaining to the carbon 
dioxide content of the gas are shown in Figure 3. The 
difference between the maxima and minima are shown 
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PEA CANNING WASTE STUDIES 


(Tase I) 
Total Solids in Mixtures Used in Digestion Studies 





1P 2P Sen. 

Component Grams Pct. Grams Pct. Grams 

0 
epete ee 
oA Mi eialge .......-.- 135 45 «(1275 «42.5 120 
ey Si 1 Ee 135 45 127.5 425 120 
> hh: 300 100 300 100 300 
tee Solids 205 «= «68.4. «203.5 «679 «201 


Volatile Solids 


Mixture Number* 
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5P 
Pct. Grams Pct. Grams Pet. 
10 30 10 30 10 
10 60 20 120 40 
40 105 35 75 25 
40 105 35 75 25 
100 300 100 300 100 
67.0 195 65.1 187 62.2 


6P 
Grams Pct. 
30 10 
nn 70 
30 10 
30 10 
300 100 
167 55.8 


7P 
Grams Pet. 

30 10 
270 90 

: 0 

=> 0 
300 100 
161 53.6 


 aNot Mixture Numbers are identical with bottle numbers referred to in text: P indicates pea waste series; C, corn waste 
Note —M1 : ; 


series. 
CORN CANNING WASTE STUDIES 
(Taste IT) 
Total Solids in Mixtures Used in Digestion Studies 
iC 2c Cc 

Component Grams Pct. Grams Pct. Grams Pct. 

" Sludge oe aca oe ee) oe 15.1 100 151 101 151 101 
el ARES he Ri AP RTE ER ME .., 0 6S 46°49 $2 
So, cae adupicaciseannsa cannons 689 456 644 429 59.7 40.1 
eo ccncciuy gunctickh Red pondt run eegaen 675 446 639 426 603 40.6 
RRR IRR ie aie Alsen see 151.5 100.2 150.2 100.2 1488 100.0 
Tota oe 112.7 743 1137 75.6 114.5 769 
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to increase as the proportion of pea solids in the mix- 
tures increases. Gas from bottle 7, containing 90 per 
cent pea solids, showed a maximum CO, content of 
about 60 per cent and a minimum of about 20 per cent, 
while the control (bottle 1) varied between about 25 
and 33 per cent. The difference between the maxima 
and minima for the remainder of the mixtures fell 
between the above two extremes, the difference increas- 
ing as the concentration of pea solids increased. Data 
for bottles 2 and 3 (see in Table I) are not shown in 
Figure 3, being omitted because of their similarity to 
data obtained with the control. 

PH Changes—In Figure 4 are set forth pH data 
obtained from the series of mixtures containing pea 
canning waste solids. These data indicate that after 
about 35 days the pH readings of all the mixtures are 
essentially the same. During the early part of the 
digestion period, however, a marked difference is shown 
to exist. Bottles 6 and 7, containing 70 and 90 per 
cent pea solids, respectively, produced the greatest 
acidity, while bottles 1, 2 and 3 developed very little 
acidity, 

Effects from Corn Wastes 


From Figure 5 it may be seen that the rates of gas 
Production, the apparent quantities of gas produced, 


4C 
Grams Pet. 
15.1 10.2 
27.4 18.6 
S24. 3S 
52.7 35.7 
147.6 100.0 
ae 78.3 


$< 
Grams Pct. 
15.1 10.9 
123.0 89.1 
eats 0.0 
‘i 0.0 
138.1 100.0 
125.1 90.5 


and the time of maximum rate varied greatly in the 


series containing corn solids (see Table II). 


curve 5 C being taken as unity. 


If we neglect other factors which might affect the 
digestion, such as the difference in the relative amounts 
of seeding material, raw solids and activated sludge, it 
would appear that in general the maximum rate and 
the total gas production are both materially lowered 
by increasing proportions of corn solids. 
measurements of the areas under the curves, before 
smoothing, indicated relative total unit volumes of gas 
as follows: 2.92; 2.74; 2.06; 1.04; 1.0; the area under 


Planimeter 


The time of occurrence of the maximum rate of gas 
production was apparently retarded but a few days 
by 5 per cent of corn waste solids, but 10 per cent 
retarded it about 15 days. Greater amounts seemed to 
have less effect, the mixture containing 90 per cent 
corn having attained its maximum rate only 6 to 8 days 
later than the control. 


The general form of the rate curves are noted to 


differ greatly also. 


It would appear that as the pro- 
portion of corn solids increases the period of active 
gasification decreases, thus resulting in the peaks in 
the curves becoming increasingly pronounced. 
The effect of corn solids on the pH of the digestion 


Days 


Fig. 6 
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mixtures is shown in Figure 6. Here it is indicated 
that while 5 per cent corn solids results in only a rela- 
tively small decrease in pH for the first 40 days, larger 
amounts (see Table Il) have more pronounced initial 
effects which also persist for much longer periods. 


It is further noted that the pH of the mixture 5 C 
containing 90 per cent corn solids rose to only 4.7 in 
99 days. Except during the period of active gasification 
more or less luxuriant mold growths were observed on 
the surface of the sludge in mixtures 4C and 5C. 

From Figure 7 it may be seen that the maximum 
rate of CO, production was apparently incurred with 
bottles 1C, 2C and 3C. However, indications are that 
the maxima for these mixtures occurred prior to 22 
days, at which time the first analyses of gas from the 
corn series were made. Gas from bottle 4C reached 35.2 
per cent CO, in 43 days, and from 5C, 49.7 per cent 
in 50 days. 

It was noted at the end of the experiment that sludges 
1C and 2C were relatively non-odorous. The other 
sludges, however, were offensive as to odor, to a degree 
in proportion to their increasing corn solids content. 


Discussion 


Under the conditions of these experiments it is indi- 
cated for the pea series that the digestion characteris- 
tics of mixtures containing up to 20 per cent pea solids 
were essentially the same, such variations as noted being 
in general relatively insignificant. Mixtures containing 
pea solids to the amount of 40 per cent or more, how- 
ever, showed rather marked difference in characteris- 
tics, in that the amount of CO, in the gas produced 
during the early part of the digestion was rather high 
and, during the same period, the pH was lower than in 
the control. 

It was also indicated that the time required for the 
rate of gas production to reach a maximum in each case 
was increased as the per cent of pea solids increased. 
In general, it may be expected that if pea solids were 
added to a digester in excess of 20 per cent, liming 
will be necessary to keep the pH at a satisfactory value 
and that a greater digester capacity will be required 
due to a somewhat slower rate of digestion. 

Furthermore, some difficulty would probably be ex- 
perienced in utilizing gas produced from sludges con- 
taining much more than 20 per cent pea solids, due to 
the high CO, concentration reducing the calorific value 
thereof. 


The digestion characteristics of mixture 2C, contain- 
ing 4.6 per cent corn solids, as noted above, approach 
fairly closely those of the control mixture, 1C. It would 
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then appear probable that approximately 5 per cen 

solids from corn canning wastes would, if mixed t of 
normal sewage solids, as in this experiment cau “= 
great difficulty in a digester. Corn solids to the wad = 
of 10 per cent or more, however, will probably aa 
in materially decreased gas production, abnormally | 
pH values in the sludge, troublesome concentratio as. 
CO, in the gas, and unduly long time requirements - 
satisfactory digestion, if indeed satisfactory digestion 
could ever be accomplished. 5 


Conclusions 


The results presented herein indicate that under the 
conditions of these experiments : 


(1) Solids from pea canning wastes to the amount 
of 20 per cent by weight, or from corn canning wastes 
to the amount of 5 per cent, will probably not interfere 
materially with normal operation of a sewage sludge 
digester. 


(2) That pea solids to the amount of 40 per cent 
or more, or corn solids to the amount of 10 per cent or 
more, will interfere materially with normal digestion 
of sewage solids and probably result in a decreased rate 
of digestion, abnormally low pH values in the digester 
and low calorific value of gas produced, due to high co, 
concentrations. 
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: 
Chas. Cox Heads New State Bureau 


A Bureau of Water Supply 
has_ recently been established 
within the Division of Sanitation 
of the New York State Depart- 
ment of Health. To head this 
bureau C. A. Holmquist, Direc- 
tor, has named as Bureau Chief, 
Chas. R. Cox, since 1924 Assist- 
ant Engineer in the Sanitation 
Division and responsible in vari- 
ous capacities for the control of 
public water supplies. 

The new bureau will serve to 
correlate more closely field ac- 
tivities of the District Engineer 
and to stimulate special studies'-of fundamental water 
treatment problems and improved water supply protec 
tion. Another feature will be that of producing valu- 
able literature such as technical bulletins and material 
of an educational nature with publicity value. 
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A SELF-OPERATING 
PURIFICATION PLANT 


By STANLEY T. BARKER* 
Albany, N. Y. 


of New Hampshire is located, is unique in that it 

is dependent on the University for its water sup- 
ply. This university supply has, for years, been obtained 
from two drilled wells, each about 500 feet deep, and 
in the past, the quantity available has been sufficient so 
that the University has been able to take care of the 
needs of the Town from the surplus above its own re- 


7 HE town of Durham, N. H., where the University 


quirements. 

The water has been quite hard, however, and for 
boiler purposes the University has maintained another 
small supply, taken from a small pond on the University 
property. 

During recent years, the level of the water in the wells 
has been slowly receding, and by 1934 the level had 
become so low that the Trustees of the University de- 
cided that an additional supply must be developed at 
once. 

Weston and Sampson, consulting engineers, engaged 
by the Trustees, felt that the failure of the deep well 
supply augured badly for the possibility of obtaining an 
adequate supply by drilling more wells, and although 
there was a’ slight possibility of securing a supply from 
shallow wells in a deposit of sand and gravel located 
several miles from Durham, the cost would have been 
rather great, and the quality of the water without treat- 
ment would have been doubtful, particularly in respect 
to its iron content. 


Surface Supply Chosen 


Accordingly, a surface supply seemed most promis- 
ing, so the engineers investigated the possibility of secur- 
ing an adequate supply from the Oyster River, a small 
stream which flows through the University property 
within one-half mile of the University power plant. 


The drainage area of the stream, at the proposed res- 
ervoir site, is about 15 square miles, and run-off records 





*Resident Engineer, Weston and Sampson Engrs., Boston, 
Mass., on the Durham, N. H., project. Now Asst. Engr. N. Y. 
State Dept. of Health. 


The Oyster River Dam, 
Looking West from the 
Filtration Plant. 





from this and similar streams indicated that, for most 
years, the minimum flow would be greater than the max- 
imum estimated pumpage of 650,000 gallons per day. 
However, to provide for the driest years, and to make 
it possible always to maintain a small flow in the stream 
bed below the intake, a small storage reservoir, having 
a capacity of about 10,000,000 gallons was recommended. 
Another reason for providing the reservoir was that 
it would make possible a gravity flow through the puri- 
fication plant, except when the level is drawn down 
more than three feet below the top of the flash-boards. 

The quality of the river water, after purification, was 
expected to be very satisfactory for all domestic pur- 
poses, and the fact that it is a typical soft surface water 
made it seem seasonable to expect that it would be a 
much more satisfactory boiler supply than was the water 
from the wells. 

According to the University records, the cost of the 
well water per 1,000 gallons delivered into the mains 
was about 16 cents, and the engineers’ estimate of the 
comparable cost of the water from the new supply, 
was that it would be about 5 cents per 1,000 gallons. 


Automatic Plant Cuts Costs 


To keep the cost of the water from the new supply 
down to a minimum, it was necessary to keep the cost 
of attendance as low as possible. This, of course, 
indicated the installation of an automatically operated 
plant. 

The quality of the Oyster River water is such as to 
require coagulation and filtration in order to remove 
color and turbidity, and because the water comes from 
farm land and somewhat settled areas, it is subject to 
occasional pollution, which makes sterilization of the 
filter effluent quite desirable, for absolute safety. 

To fulfill all of these requirements meant the installa- 
tion of a complete rapid-sand filtration plant with 
sterilization, and the problem became how to design such 
a plant so as to have it operate automatically, with 
an absolute minimum of attendance. 

It was felt by the engineers that the plant would need 
attendance at least once a day to look after the chem- 
ical feeding devices, so it was thought inadvisable to 
make the washing .of the filters automatic, since this 
would have been an expensive feature and not really 
necessary, if an attendant was to visit the plant for 
other purposes, at least as often as the filters would re- 
quire washing. 
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General Plan, University of New Hampshire Filter Plant, Durham. 


Automatic Functioning of the Plant 


It was decided, however, that all other operations must 
be performed automatically, and the controls were de- 
signed and installed to operate on the following cycles 
(see Flow Diagram) : 

A. A pressure actuated control starts either of the 
two high lift pumps when the level of the water in the 
elevated tank drops eight feet below the overflow. 
These pumps draw from the filtered water basin and 
pump into the force main to the elevated tank and dis- 
tribution system. 

B. A float switch, controlled by the water level in 
the filtered water basin, opens the hydraulic valve in 
the filter effluent main, as soon as the level drops to 18 
inches below the overflow, and at the same time, the 
switch starts up both the semi-automatic type Hypo- 
chlorinator and the alkali feeder. The usual filter valves 











The Compact Little Filter Plant, Looking East from the Dam. 
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are kept set in the normal operating positions, so the 
filters go into operation, immediately upon the opening 
of the hydraulic valve, and filter the water at the rates 
at which the rate-controllers are set. 


C. The starting up of the filters immediately low- 
ers the level in the coagulation basin, and when this 
has been dropped 6 inches below normal operating level 
(12 inches below the overflow) another float switch 
opens the hydraulic valve in the raw water supply main. 
This same switch starts up the alum feeder, and can be 
connected to start up an alkali feeder as well. A manu- 
ally controlled gate valve in the raw water line permits 
of adjusting the rate of flow to exceed very slightly 
the rate at which the filters are passing the water, and 
since the depth of flow over the dam normally varies 
within a small fraction of a foot, the rate of flow 
through the pipe remains quite uniform as long as the 
hydraulic valve is open. This makes it possible to dose 
the water at a reasonably constant rate, using a con- 
stant rate chemical feeder. 

D. The pressure actuated control on the force main 
stops the high lift pumps when the elevated tank 1p- 
proaches the overflow mark. 

E. The float switch, which is actuated by the level 
of water in the filtered water basin, closes the hydraulic 
valve in the filter effluent main, when the water rises 
to within six inches from the overflow; and at the 
same time it shuts off the chlorinating equipment and 
the alkali feeder. 

F. The float switch, which is actuated by the level 
of water in the coagulation basin, shuts off the hydraulic 
valve in the raw water line when the water level rises 
to within six inches from the overflow, and at the same 
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time shuts off the alum 
feeder, together with 
the alkali feeder if one 
jg in service on the raw 
water supply line. 

G. Normal operation 
of the plant occurs 
when the reservoir level 
is high enough to pro- 
vide a gravity flow 
through the plant, but 
during low water pe- 
tiods, the same float 
switch on the coagula- 
tion basin is arranged 
to start and stop the 
raw water supply pump 
at the same time as it 
opens and closes the 
hydraulic valve in the 
raw water supply main. 

H. A pressure con- 
trol which is actuated 
by the level of the 
water in the wash water 
supply tank, starts the 
wash water supply 
pump as soon as the 
level in the tank drops 
to two feet below the 
overflow, and shuts off 
the pump when the tank 
is filled within 6 inches 
from the overflow. 


I. A low water 
safety device is set to 
shut off both the high 
lift and the wash water 
supply pumps  when- 
ever the water level in 
the filtered water basin 
drops to within 12 
inches of the bottom. 
This is to prevent any 
damage to the pumps 
caused by their running 
out of water. 


J. Of course, all the 
pumps have automatic 
priming devices, so they 
will pick up their suc- 
tion under all condi- 
tions, 


It can be seen from 
the above that the plant 
ls automatically operat- 
ed so that all the puri- 
heation processes keep 
in step with the pump- 
age of filtered and 
sterilized water, and so 
the filtered water basin 
is always left full of 
water, before the treat- 
ment processes shut 
down. 

If the filters should 

come so dirty that 
they could not keep up 
with the pumps, the 
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level in the filtered water basin might drop, even to the 
point where the above mentioned (Section I) safety de- 
vices would go into action. Thus far, however, the 
filters have never had to be washed more frequently than 
once each 24 hours, so there has been no difficulty in 
keeping them clean enough to take care of the pumpage. 
It is expected that even when the plant has to be operated 
practically to capacity, it will not be necessary to visit the 
plant for filter washing more than twice each 24 hours. 

Except for the automatic controls, the plant is of 
standard rapid-sand filter design. The water has been 
found to react rapidly to coagulants, so a coagulation 
basin having a nominal retention period of four hours 
was considered to be amply large, especially since the 
turbidity of the water is usually low and a very satis- 
factory removal of color can be obtained within that 
time. 

The two filters are each 10 x 12 ft. in plan with a 
combined nominal rated capacity of 690,000 gallons per 
day. They are provided with “Wheeler” filter bottoms, 
on which are placed 18 in. of graded gravel and 27 in. 
of Plum Island sand having an effective size of 45 milli- 
meters and a Uniformity Coefficient of 1.5. The wash 
water supply and drainage piping are adequate for a 
36-inch rate-of-rise of wash water, and a 24-inch rate 
kas been found to be adequate to keep the sand in good 
condition. 

Each filter is equipped with the new type Simplex 
rate-of-flow controller, complete with indicating =. 
of-head and rate-of-flow gages. 

Except for the hydraulic valves in the automatic con- 
trol systems, all the valves on the filters are hand op- 
erated. The expense of hydraulic valves for such a 
small plant did not seem to be justified, especially since 
the automatic controls remove the necessity of touching 
the filter valves except for washing. 

The wash water supply is obtained from a covered 
concrete wash water tank having a capacity of 40,000 
gallons, which is sufficient to give each filter two five 
minute washes. The capacity of the wash water supply 
pump is 100 gallons per minute. 


Chlorinating Arrangements and Chemical Feed 


Although the raw water is not highly polluted and 
the filters could normally be expected to produce an ab- 
solutely safe water, it was recognized that sterilization 
of the water was very desirable as an additional factor- 
of-safety. Since, however, the probable average daily 
pumpage of the plant will not exceed 300,000 gallons 
for some years to come, the purchase of a semi-automatic 
chlorinator was thought to be too great an expense, 
considering first cost, repairs, depreciation, and obso- 
lescence. Accordingly a “Hypochlorinator” of the 
type supplied by “Proportioners,” of Providence, R. I., 
was installed to sterilize the water by the use of Mathie- 
son Alkali Wks. “HTH.” 

The “Hypochlorinator” is driven by an electric motor, 
and the circuits so arranged that this motor starts up 
whenever the hydraulic valve in the filter effluent line 
opens to permit filtered water to flow to the filtered 
water basis. Thus the sterilization of the water is car- 
ried on automatically, and although the expense for 
“HTH” is greater than would be the cost of liquid 
chlorine, it is thought that the total cost of sterilization 
per million gallons is far less under the system adopted. 

As ‘stated previously, coagulation with alum gives 
very satisfactory color and turbidity removal at most 
times, but during the past winter, the alkalinity of the 
water became insufficient for proper coagulation when 
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The Two Filters With Hand Operated Valves and Gages, 


using alum alone, and it became necessary to feed soda 
ash into the raw water. As the alkali feeder had been 
provided primarily to reduce the corrosiveness of the 
filtered water, it was thought desirable to install a 
separate alkali feeder for the raw water, rather than 
try to split the feed from one feeder into two points 
of discharge, especially since the provision of a third 
feeder made it possible to consider one as a stand-by 
unit at most times. The chemical feeders are those 
manufactured by the Omega Machine Co. of Kansas 
City, Mo. 

As can be seen from the pictures of the plant, the 
only part that is exposed is the filter building. The 
coagulation basin, filtered water basin and wash water 
tank are all covered with a concrete slab and 18 inches 
of dirt, so there will be no interruptions caused by 
the severe New Hampshire winters. 

Pumps 

The pumping equipment, which is installed in the 
basement of the filter house, comprises the following 
units, all furnished and installed by the Fairbanks-Morse 
Co. of Chicago. 

2 400 g.p.m. single stage centrifugal high lift pumps 
driven by 30-h.p. Westinghouse motors. 

1 400 G.P.M. single stage centrifugal low lift pump 
driven by a 2-h.p. Westinghouse motor. 

1 100 G.P.M. single stage centrifugal wash water 
pump driven by a 2-h.p. Westinghouse motor. 

The University of New Hampshire specified Westing- 
house motors, since they have standardized on this make 
for all University purposes. 

The switchboard and controls for the plant were all 
furnished by the Clark Controller Co. of Cleveland, 
Ohio. 


The construction of the new water supply and puri- 
fication plant was authorized by the Board of Trustees 
of the University of New Hampshire. Mr. Harold W. 
Loveren is Superintendent of Public Property, and in 
charge of .the operation and maintenance of all Unt 
versity plants and structures. Mr. Arthur Twaddle is 
the assistant who actually operates the purification plant. 


Weston and Sampson, Consulting Engineers, of Bos- 
ton, made all the studies and reports, and drew up the 
plans and specifications. The author was resident en- 
gineer for that firm, during the construction of the dam 
and purification plant. 

The Davison Construction Co. of Manchester, N. H., 
were contractors, both for the dam and the purification 
plant. Their superintendent was Mr. George Lundgren. 
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THREE NEW JERSEY ASSOCIATIONS 


HOLD JOINT MEETING 


HE New Jersey Water Works Meeting, held at 
[tive Ambassador in Atlantic City on October 

23rd and 24th, constituted a highly successful at- 
tempt to combine the interests of three New Jersey 
Water Works Association in a tri-parté convention. 
The associations represented were: The New Jersey 
Water Works Association; The South Jersey Associa- 
tion of Water Superintendents, and the one-year-old 
N. J. Section of the American Water Works Associa- 
tion. The officia! registration was 208, including the 
33 ladies registered. 
A.W.W.A.'s President Attends 


President W. W. Hurlbut of the American Water 
Works Association came on from Los Angeles to ad- 
dress the convention following the well attended dinner. 
The key notes in his brief, but effective, talk were the 
following: The notable growth in membership and 
build up in attendance at sectional and national meet- 
ings; the aim of A. W. W. A. to raise the respect of 
the public for the water-works operator and the foster- 
ing of movements designed toward increasing the 
security of operators; the drive by A. W. W. A. for 
better support from municipalities, and their representa- 
tion therein through Corporate Membership; and, last 
but not least, the sending of representatives to all im- 
portant meetings. Mr. Hurlbut said that A. W. W. A. 
was thoroughly alive to the value of sectional meetings 
and Water Works Operators’ Short Schools. These 
would receive the support of A. W. W. A. and, like- 























Charles H. Capen, Engr. 
North Jersey Water 
Supply Conm., General 
Secretary of the Joint 
Meeting. 


Prof. H. N. Lendall, 

Rutgers Univ., General 

Chairman of the Joint 
Meeting. 


Atlantic City’s 48 In. C.I. 
Supply Main Crossing 
Marshes on Piles. Single- 
Barrel at Present, It Will 
Shortly Be Double - Barrel 
Installation When Its Twin 
Under Construction to the 
Right Is Completed. 
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wise, the Association was decidedly interested in the 
operator licensing movement in the interest of its mem- 
bers and of operators in general. He hoped that A. W. 
W. A. would find it expedient to foster this important 
movement. With Corporate Membership growth, the 
association and municipal operators would gain mate- 
rially in reaching these ends. With these considera- 
tions, he hoped that efforts would be directed toward 
selling the Corporate Membership idea to every munici- 
pality owning its water works system. 

Other speakers following President Hurlbut were 
J. W. Wyks, a humorist from Trenton’s Public Service 
Company, and Judge H. B. Wells, a plain-shoe type of 
philosopher, who delivered a long to be remembered 
horse-sense talk flavored with pathos, wit and much 
every-day philosophy. 


Inspection Trip and Golf 


On the morning of the second day, under the guidance 
of Mr. Van Gilder, Chief Engineer and Superintendent 
of Water Works, and E. A. Bell, Resident Engineer on 
the projects, an inspection trip was made of the new 
48-inch C. I. supply-main and reservoir projects of 
Atlantic City, now under construction as W. P. A. 
projects employing 500 men. Also, the new Pleasant- 
ville Sewage Treatment Plant was visited. 


In the afternoon a golf-tournament was held at At- 
lantic City’s Country Club with Neptune’s Jack Faulks 
in charge. He took the prize for low-gross score and 
Kenneth Van Brunt, of Mannasquam, N. J., was low- 
net winner. Others were Mueller’s Evans; Mathieson’s 
Eastburn; Elizabeth’s Radcliff. 


Technical Program 


(Professor H. N. Lendall, Presiding*) 

The meeting was opened with an informal talk by 
M. W. Cowles, San. Engr., Hackensack Water Com- 
pany. Amongst “Some Random Observations,” he 
spoke of the observed value of Operators’ Schools and 
sectional meetings. Especially impressive had been the 
business like conferences of water and sewage operators 
held annually at State College, Pa., and Columbus, 
Ohio—both having been initiated and sponsored by State 
Health Departments. With an intent to listen and take 





*Officers of the three participating associations selected Pro- 
fessor Lendall, of Rutgers University, to serve as General Chair- 
man and Chas. H. Capen of the North Jersey Water District 
as General Secretary. Officers of the three associations are listed 
at the end of this report. 
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part in the discussion, the operators attending these 
conferences came more to learn and less to play. (In 
this category the speaker could have listed other so- 
called short-schools sponsored by Texas, Virginia, 
Georgia, Oklahoma, West Virginia, and Michigan De- 
partments of Health, amongst others.——Ed.) 

Mr. Cowles recounted the hazards of back-syphonage 
of pollution into water systems through cross connec- 
tions and progress being made to eliminate such by 
plumbing codes and water department regulations. He 
stressed the need for public confidence in the safety of 
supply and in water works personnel in order to insure 
good-will, security of position and freedom from po- 
litical domination. The operator needing the most sym- 
pathy, and all the help associations and schools might 
give him, was the fellow in the small town who had 
to be everything from General Superintendent and Pub- 
lic Relations Counsel to Meter-Reader and office boy. 

“The New Atlantic City Pipe Line”’—By S. N. 
Wituiams, Engr., Clyde Potts Engineers, New York 
City. 

The history of Atlantic City’s Water Supply System, 
as briefly traced by Mr. Williams, was as thoroughly 
interesting as one might expect of a system being con- 
stantly amplified to keep abreast with a rapidly expand- 
ing sea-shore resort, serving visitors from the four 


























Frank Trumbore, Engr. 
Atlantic City Water 
Dept., Pres. South Jer- 
sey Assn. of Water 
Superintendents 


W.C. Flanders, W orth- 

ington Meter Co., Secy. 

New Jersey Water 
Works Assn. 


corners of the nation—or the world for that matter. 
(It may interest some readers to know that certain 
foreign governments—notably Argentina, S. A.—con- 
sider the water-works of its important health or recrea- 
tional resorts of such importance to the nation’s public 
at large as to justify governmental planning and financ- 
ing and supervision, where necessary, even in manage- 
ment and operation. For this the funds are derived 
from federal taxes to reduce the burden of local taxa- 
tion on the few for the benefit of the many.—Ed.) 
The local company-owned system at Atlantic City 
started in 1882 with a reservoir and a 12-inch C. lI. 
main from the mainland through the salt marshes and 
under estuaries to the island. In 1895 the city pur- 
chased the system and then followed, in succession, four 
additional supply mains. The second was of steel which 
lasted but a few years in the marshes, but was still to 
be retained on the mainland after 35 years of service 
without noticeable deterioration. The rapid destruc- 
tion of the steel in the marsh, plus the deterioration of 
the C. I. main through the marsh, caused the selection 
of the 48-inch wood-stave line, installed in 1910. Where 
partially exposed, in crossing the marshes, the wood 
suffered badly and required many repairs after only a 
few years. The wrought-iron bands used had stood 
up remarkably well, however, and on the main land hac 
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Sam F, Newkirk, Jr, 
Supt. Elizabeth Water 
Dept., Chairman, N, J. 
Section A. W. W. A. 


shown but little attack after 25 years’ service. By 
1913 another main was needed, and this time 48-in, 
C. I. was selected. Across marshes it was run above 
ground on pile-trestle all the way. (This line was de- 
signed and engineered by Supt.-Engr. L. Van Gilder— 
Ed.) Finding it necessary to replace the 48-in, wood- 
stave line, a duplicate 48-in. C. I. line to that of 1913 
was now under construction across the marshes. When 
completed Atlantic City will be served by the Twin 
48-in. C. I. mains alone, leaving three older lines in the 
salt marshes as memories of a generation of water- 
supply planning in which no material had successfully 
withstood the salt marsh conditions. 

Failure of the early 12-in. C. I. line had been spotty 
and was laid to graphitization, involving the seeming 
leeching out of much of the metal at spots, sufficient to 
cause sectional cracks and actual blow-outs. The 
graphitization effect had been observed almost wholly 
along the upper side of the pipe and most seriously at 
the contact line with the marsh surface. Interestingly 
there had been no interior deterioration of the 1882 
C. I. main—not even tuberculation of any consequence. 

In the interesting discussion which ensued, Mr. Van 
Gilder (Supt.) pointed out that graphitization had been 
less pronounced in completely submerged sections of the 
line and pipe crossing beneath the estuary (thorough- 
fare) had suffered but little. E. T. Killam, Cons, Engr., 
recounted a similar experience with a Universal joint 
C. I. line across salt meadows. Chester Wigley (At- 
lantic City) while Chief Engineer of Atlantic City Sew- 
erage Company had a similar experience with a C. I. 
sewer to the extent that the pipe could be cut with a 
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Atlantic City’s First Supply Main. A 12 In. C.1. Main Laid 
in 1882 Across the Marshes to the Island. Note the Clean Pipe 
Beneath the Rust Scale Coating Scraped Away. 
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et knife. Under streams the trouble had not been 
nced. 
Mes ce NORCOM (Federal Water Service Co.) hav- 
. experienced the same trouble in marsh, and in blue- 
mud, felt the attack could be charged to sulphide gas 
oduced biologically from the mineral sulphates in 
re marsh-muck saturated with sea water. In turn, 
the sulphide oxidized to weak sulphuric acid attacked 
the pure iron to produce soluble ferrous sulphate similar 
io the effect produced in the pickling operations of 
teel mills. In turn, the water leeched out the con- 
; red soluble iron, leaving behind the graphitic iron. 
Without the strength producing pure iron, the structure 
hecame soft when wet, brittle when dried and easily 
ruptured. The steel pipe had been eaten through be- 
cause there was no graphitic skeleton structure to leave 
behind. With the above explanation of what happened, 
|. H. Enslow was in agreement, and said that the same 
effect had been observed on cannon balls taken from the 
mud on ocean bottoms. The same held true where pipe 
was burried in cinder fill unless amply protected. 

J. E. GARRATT, Engr. of Design, Newark Water De- 
‘partment, said that cement coating had been applied to 
protect C. I. pipe in blue mud, but R. M. Roper, Engi- 
neer and Manager, East Orange Water Dept., felt that 





























L. Van Gilder, Supt., 
Atlantic City Water 
Department 


M. W. Cowles, Sanitary 
Engr., Hackensack.Wa- 
ter Co. 

a bituminous enamel was to be found more acid re- 
sistant than cement and thus a superior coating for such 
conditions. Wm. J. Mayer, Research Engr., Reading 
Iron Works, wondered if electrolysis or electrolytic 
phenomena might not have been responsible for the 
spotty attack of the C. I., but C. G. Wigley replied 
that investigation had shown no current flow on the 
CU. I. sewer. attacked. Geo. E. Boyd (Wailes Dove- 
Hermiston Corp.) reported that the U. S. Bureau of 
Standards’ studies had shown salt marshes to be hard 
on all metals buried therein—even pure lead showing 
some attack. Those test pipes effectively coated with 
coal-tar base enamels had been the least affected. Thus, 
Mr. Roper’s opinion was seemingly confirmed. 

“Atlantic City’s Storage Reservoir and Basins”— 
3y Lincotn VAN GILpER, Engr.-Supt., Atlantic City 
Water Department. 

In a staccato fashion, Mr. Van Gilder presented a 
rapid fire description of the new reservoir, the well- 
system collecting basins, and chlorinating station now 
reaching completion. He contented himself with this 
brief introduction to what he considered could better be 
seen on the inspection trip than listened to in a meet- 
ng. To him the chairman must have been indebted 
lor putting the program back on schedule. 

Pointers on Well Drilling 


“Experiences in Well Construction”—By J. A. 
Carr, Supt., Water Department, Ridgewood, N. J. 
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S. N. Williams, Clyde 


Potts Engrs., New York J. A. Carr, Supt. Water 


City Dept., Ridgewood, N. J. 


In a highly commented upon paper, Mr. Carr pre- 
sented the basic and the five most important considera- 
tions in constructing drilled wells. These were, proper 
specifications drawn in advance, selection of a responsi- 
ble contractor, starting with a large enough hole and 
keeping it straight, keeping of accurate drilling log, 
proper sealing of the well casing into the rock, testing 
for safe yield, and adequate consideration in pump 
selection and placing. 

Concerning specifications, Ridgewood had required 
the first test at contractor’s expense; additional, if 
wished, at city’s expense. He cited the value of log 
records of driller in after years when additional wells 
might be necessary or changes be required to that 
existing. Mr. Carr said he could not over emphasize 
the desirability of starting with a hole larger than re- 
quired lower down, if the work was to be simplified 
and crooked hole troubles with tools and casing place- 
ment were to be avoided or held to a minimum. The 
hole, if large enough, could get somewhat out of plumb 
and no trouble result. A crooked hole, however, was 
a real disaster. He believed the only secure method 
of well-sealing to be the running of the outer casing 
into the rock and pouring in a cream-thick cement grout 
to fill the annular space between the inner and outer 
casings. On proper testing, a great deal depended as 
to the future history of the yield of the well. Only 
after heavy rate of draw down could the test indicate 
the safe yield and top capacity for the pump to be 
installed and the minimum depth of location of the 
pump bowl. He saw genuine need for the well driller 
licensing movement and hoped to see the New Jersey 
regulatory bill pass the next Legislature. 


R. M. Roper (East Orange, N. J.) rose to support 
Mr. Carr’s arguments for starting a hole larger than 
commonly considered ample. He recited an experience 
to illustrate the value of advice of the geologist in se- 
lecting the most likely location for the well and there- 
after insisting that the driller follow that advice. In 
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Spalding, Supt. Filtration, Hackensack Water Co. 
Green, Supt. Filtration, Little Falls, N. J. 


Dr. W. Rudolfs, Rutgers Univ., 
Frank W. 


shale or granite low yield formations the aid of the 
geologist was especially desirable. 

“State Supervision of Cross Connections”—By J. 
B. Baty, Ass’t. Engr., New Jersey Departmen. of 
Health, Trenton, N. J. 

Mr. Baty cited instances in New Jersey wherein seri- 
ous pollution of water supplies had been traced to cross 
connections between industrial and public water supply. 
A resolution of the Department of Health was first sent 
to industry and municipalities Oct. 6, 1925, requiring 
correction of cross connection hazards by 1928. In 
this, the installation of approved F. M. double check 
valves had been the minimum requirement. In 1927, 
hearings were held with members of the New Jersey 
Manufacturers Association, who surprisingly placed fire 
hazard above health protection. Further resolutions 
(Sept. 18, 1928) were then drawn requiring no physical 
connection between doubtful industrial supplies and 
public supplies after April 1, 1929, and all connections 
existing as of that date should have two F.M. all bronze 
check valves in series, and rising-stem gates on each side 
of the checks. The department now required that all 
applications for cross-connection permits bear endorse- 
ment of the operating head of the local water works 
and such permits had to be renewed yearly. Inspec- 
tion of these checks for tightness had to be made an- 
nually or more frequently if required. So far, 142 es- 
tablishments had been given permits. Where cross-con- 
nections existed without permit the department was 
dependent upon reporting by local authorities in order 
that correction might be made. In this the department 
asked cooperation of water works superintendents. 

Mr. Baty pointed out that private supplies, found 
temporarily safe or considered SO, could not be accepted 
as so unless under the department’s constant supervision. 
In certain instances (notably Atlantic City hotels and a 
Bridgeton plant) private supplies had been considered 
auxiliary city supplies for emergency use and were 
therefore checked frequently by city or state laborato- 

















Edw. P. Hyland, Supft., 


Charles W. Dare, Supt., 
Moorestown, N. J. (Had ee 


Collingswood, N. : 
(Took charge of Round 
Table) 


of Entertain- 
ment) 


charge 


Water Works and Sewerage—November, 1936 


New Jersey Water Works Associations’ Joint MEETING 


George R. 








ries. These were considered safe cros 
long as the “auxiliary supplies” rem 
such. 

An interesting disclosure in Mr. Baty’ 
fact that, regardless of the number of ole bes 
water through a private system (hotels included)" the 
water supply to thousands of citizens could not be le = 
ly regulated by the State Department of Health until the 
water was offered for sale. Only systems selli : 
eight or more dwellings could be considered a aie 
supply subject to state regulation. ~— 

“Charges for Fire Protection”—By Gro, H 
Engr., Nicholas Hill Engrs., New York City. 

Prevented from attending, due to the death of Mr 
Hill (reported elsewhere in this issue), Mr. Buck's 
paper was read by Mr. Weigard. Mr. Buck listed the 
three methods of charging for fire protection: (1) An- 
nual rental per fire hydrant (regardless of capacity) ; ( 2) 
Charge per mile of main (regardless of size) ; (3) Charge 
per mile of mains per inch diameter. He pointed out 
that the second was more flexible and equitable than 
the first; the third was the most logical of all and in- 
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A. J. Harris, Supt. Haddon Township, Westmont, N. J. W. J, 
Schiverea, Boro. Engr., Freehold, N. J. G. W. Lobley, Supt. 
Water, Hommonton, N. J. 


cluded a small hydrant rental also. Thus the municipal- 
ity was encouraged to strengthen its protection by order- 
ing a more adequate number of hydrants. The one 
fallacy in the inch-foot system was that the city paid 
one-half the rate on a 6-inch main as on a 12-inch, 
whereas, the hydrant output from the former would be 
far less than half that of the 12-inch even though both 
pipes be free from tubercules. With age the disparity 
became much more marked. 

In truth, said Mr. Buck, the cost of fire protection 
was always higher the smaller the community served. 
The correct charge was in reality that for hydrants 
plus the added cost of the pipes, pumps, et al., required 
for fire flows over and above the requirements for a 
purely domestic or industrial supply system. 

W. W. Brusu said that in the largest cities the extra 
cost of the system for fire protection was so little that 
hydrant rental seemed the most justified method, ap- 
plying alike to the people and industry. 

“Water Works Finance an Accounting Practice”— 
3y Jacos Scuwartz, Counsellor, N. J. Public Utility 
Commission, Newark, N. J. 

Mr. Schwartz emphasized the importance of modern 
practices in water works accounting and customer 
billing. Especially important was the efficient keeping 
of store-room records and property accounting. In 
keeping property records for inventory purposes, for 
valuation and hearings preparatory to rate making the 
Fixed Property System should be considered of more 
value than the Dollar Value Record. This, because tt 
simplified the work of engineers in computing the exist- 
ing value of systems or, that important figure, the cost 
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of plant reproduction. Conversion from dollar value, 
when spent, to the going value was difficult and also 
the cause of much wrangling which the Physical Prop- 
erty Record would obviate. Likewise is the system of 
value in assessments for taxation and insurance. In 
brief, Mr. Schwartz might have said that the only true 
value in a utility is its cost of reproduction from year 
to year without regard for the money invested or depre- 
ciation of the dollar value. 


Developments in Water Treatment 


“New Methods and Devices in Water Treatment” 
—By Dr. WiLtEM Rupo rs, Director, N. J. Sewage 
Sub-Station, New Brunswick, N. J. 

Dr. Rudolfs emphasized the advance in prechlorina- 
tion, mixing, and flocculation and the advantages of 
ferric salts as coagulants in many cases where by trial 
these proved superior to other coagulants. Especially 
had this been so where iron or manganese was a prob- 
lem. In iron and manganese removal various methods, 
including the zeolite process, all had merit. It was a 
case of selecting the method most suitable for the condi- 
tions at hand. In complete or difficult manganese re- 
moval, permanganate of potash added to the water had 
been effective. He pointed to the fact that not alone 
did manganese cause false residual chlorine readings 
with ortho-tolidine because certain forms of algae had 
been found responsible for apparent residual values up 
to 0.2 p.p.m. 

In taste and odor control the use of powdered car- 
bon had definitely proved itself the most dependable 
and flexible method. Permanganate had been effective 
in instances of industrial pollution. Concerning car- 
bon application, he knew of 32 different methods of 
application and therefore there was no one or two best 
methods. 

In sterilization, the ammonia chlorine process had dis- 
tinctive merits and advantages in obtaining sustained 
effects in the system without taste complaints from the 
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residual chlorine or by-products. The ozone process was 
more popular abroad, was more costly. The silver 
(“Katadyn”) process had attracted attention in Ger- 
many but was expensive and slow. It needed further 
investigation as a dependable and safe method. The 
question of the cumulative effects and silver disease was 
one for important consideration—the Warsaw studies 
revealing a danger. 

Concerning filters, the old theory as to the value of 
the slimy film on sand grains had been exploded. The 
cleanest sand gave the cleanest effluents. The porous 
plate filter bottom seemed to have an appeal in elim- 
inating the troublesome gravel layers, but its prac- 
ticability could only be proven with service. The use 
of some form of surface wash in conjunction with 
upward wash, such as developed by Baylis at Chicago, 
seemed the most effective proven method of keeping 
beds clean. Concerning mechanical filters, Dr. Rudolfs 
had recently seen an interesting installation of concentric 
cylinders of 400 mesh copper wire (cleaned by mechan- 
ical brushing) which acted as efficient strainers removing 
suspended matters from an otherwise satisfactory supply. 

Geo. R. SPALDING, Supt. Filtration, Hackensack Wa- 
ter Company, who was the pioneer in the use of pow- 
dered carbon for taste removal, said that carbons of 
today were at least 100 per cent more efficient than 
those of three years ago. In using powdered carbons 
with alum, as at his plant, he considered the work of 
the carbon completed before the particles conglomerated 
in the floc formed. He, too, had found a false chlorine 
residual in the raw water which could not be explained 
as being due to manganese. As to filter washing, he 
still thought well of the air-water wash. 

FRANK W. GREEN, Supt. Filtration, Little Falls, N. 
J., recounted filter bed troubles due to matzganese and 
algae and deficient washing. They had replaced the 
sand beds with “Anthrafilt” which required less wash 
water to keep clean; had been satisfied with the results 
at almost a 100 per cent filter rate overload. 

GrEoRGE Norcom said that the surface wash scheme 
was not as new as it might seem. At the Charleston, 
W. Va., plant it had been successfully used for several 
years. Concerning corrosion control he had been very 
much interested in the development in Louisiana, in- 
volving de-aeration and completion of oxygen removal 
with sulphite to protect a long supply main. 

Corrosion and Prevention 

“Deterioration of Pipe and Its Prevention”—By 
Wm. R. Conarp, Cons. Engr., Burlington, N. J. 

Mr. Conard said that since 85 to 95 per cent of the 
water in America was transported through pipes of 
cast iron his remarks would be confined to such pipes. 
The one shortcoming of cast-iron pipes had been real- 
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(1) John Warde, Rensselaer Valve Co.,. New York City; (2) Geo. Lebold, Supt. Meters, Hackensack Water Co.; (3) Wm. M. 
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ized in 1860 and pipe dipping in coal-tar was resorted 
to to protect the metal against tuberculating waters. It 
had been found that such coatings had not always been 
sufficient protection to the metal because of thinness or 
porosity, or both, when waters of a marked tuberculating 
nature had been encountered. The difficulty had not 
been a weakening of the pipe walls but rather a reduced 
carrying capacity entailing pipe cleaning. 

The problem of better protecting new pipes had been 
satisfactorily solved with the development of centrifu- 
gally applied dense cement mortar or hot bituminous 
enamel linings. The problem was how to line pipes 
already in service. For the large mains the method used 
at Newark, N. J., and New Bedford, Mass., involving 
cleaning and cement lining in place by machine, would 
be as practical for cast-iron as for steel conduits. For 
mains too small to enter, studies of methods were under 
way on processes such as the Tate lining process, used 
in England, and others. Since 80 per cent of the cast- 
iron pipe in use represented sizes of 12-inch and under, 
a practical process of rehabilitation of distribution pipes 
would without much question be perfected. 


“Corrosion Correction and the Protection of Dis- 
tributing Systems”—By Harorp S. Hutton, East- 
ern Sales Manager, Wallace and Tiernan Co., Newark, 
N. J. 

Mr. Hutton, in his thoroughly prepared and well de- 
livered paper, revealed hitherto unreported facts con- 
cerning corrosion control practices and the growth 
thereof. The popular method of increasing the hard- 
ness and pH value of waters by adding lime was in 
practice on 250 or more systems whereas soda ash was 
used on about 50, and 6 or more employed caustic soda. 
The latter two had the advantage of ready solubility, 
left no residue of insolubles and did not increase the 
hardness of the supply. Although lime was the most 
economical to the water-utility, it added hardness ob- 
jectionable to many industrial consumers and was boost- 
ing to the soap bills of laundries and householders. In 
fact, the added soap cost and the added cost of caustic 
soda above lime costs just about cancelled each other. 

To control certain types of tuberculation, for which 
microscopic organisms and such bacterial growths as 
crenothrix have been responsible, the maintenance of 
practically sterile conditions in the main had proved suc- 
cessful. Notably at Utica, N. Y., and a similar experi- 
ence at Rochester, rates of tuberculation following main 
cleaning had been markedly checked by the introduction 
of ammonia-chlorine sterilization to maintain residual 
chlorine from end to end of the long supply mains. To 
control objectionable crenothrix growths in mains, 25 
systems had found ammonia-chlorine treatment effective. 
Several had been successful in eliminating so-called 
dead-end troubles, involving tastes and red-water, by 
carrying residual chlorine through to the remote taps 
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and thus maintaining a minimum of biological uc. - 
the fringe sections. The latter had been Bel aa Z 
sible for fermentation, CO, production, acidit Pea. 
faction, eventually hydrogen sulphide and nine ri 
to produce red-water. In numerous cases, putreigane 
hydrogen sulphide and consequent black-water. 3: 

Mr. Hutton closed by advocating that SUTVeys he 
made to determine the value to be derived froaiaa 
cleaning and, thereafter, maintenance of pipe capes 
by corrective treatment in one or another form, ? 


GEORGE Norcom commented that lime treatment did 
not seem completely satisfactory and proof was lackin 
that tuberculation could be stopped in already tuber. 
culated pipes. 


L. H. EnsLow complimented Mr. Hutton on his sur- 
vey and analysis of the chemical corrosion control sitya- 
tion and his comments on the merits and cost of caustic 
soda for the purpose, as against lime. He stated that 
it had been recently shown that with pH control alone 
it was seemingly not as simple to control corrosion as 
at first it appeared. He drew reference to the Colum. 
bus, Ohio, studies reported by C. P. Hoover in the 
October issue of WATER WoRKS AND SEWERAGE. Add- 
ing too much lime was as bad if not worse than not 
adding enough to neutralize all of the free carbon 
dioxide. Especially damaging to household plumbing 
was the use of too high a pH value, notwithstanding 
the fact that a film was being deposited on the metal 
surface. Mr. Enslow said that it had long been his 
feeling that nothing short of practical trials, involving 
test sections of pipe in a bypass manifold, would dis- 
close, for a particular water, the most effective zone of 
pH for checking corrosion without. creating troubles 
from clogged services, deposits in meters, etc. Prob- 
ably it would be found that a combination of lime and 
caustic soda would prove the most overall satisfactory 
scheme of pH boosting without creating objectional 
hardness or depositions near the plant and deficiencies in 
protective effects at remote points on the system. 

As to the efficacy of ammonia-chlorine in reducing 
dead-end troubles, the method had been a real boon to 
operators who, having produced a highly pleasing water 
leaving the plant, had to face the troubles from de- 
posits accumulating in dead ends and their subsequent 
degradation with attendant corrosion, resulting in red 
or black-water production and woody, musty, or medi- 
cated tastes, and odor complaints that come along with 
such troubles. 

“Diesel Engines in Water Works Practice’—By 
W. E. Wecuter, Ass’t. Sales Manager, Worthington 
Pump and Machinery Corp., Harrison, N. J. 

Mr. Wechter, reviewing the history of Diesel en- 
gines said that Dr. Rudolf Diesel, the German inventor 
had produced his first successful engine in 1897. In 
America, Adolfs Busch, the famed brewer, had seen 














(1) The New Chlorinating Station to Use 1 Ton Containers; (2) Wood-stave 48-inch Main with W.I. Bands Laid in 1910; (3) The 
New 48-inch C.I. Pipe with a Pipe-barrel View of E. A. Bell, Resident Engr. on the Project; (4) History of Atlantic City’s Water 


System Uncovered—the Manifold Where Met Five Mains Laid at Various Times. 
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the possibilities and having secured American rights nad 

the first engine built in Worthington’s shops in 1902. 

Until recent years the Diesel type engine had not re- 
ceived the attention due it as an outstanding prime- 
mover in respect to economy, endurance and reliability. 

Now it was being used in transoceanic air craft, the 
modern fast stream-lined trains, many utility plants and 
even large buildings, heretofore important purchasers of 
electric power. 

The earliest water works installation was thought to 
be in 1923. The more recent installations had proved 
especially attractive with modern appurtenances, includ- 
ing efficient silencing mufflers. Amongst these was the 
Nashua, N. H., installation of the Pennichuck Water 
Company, producing electric power at 4 mills per k.w.h. 
for fuel, oi! and labor. The most interesting feature had 
been the flatness of the “power output to cost curve” for 
variable loadings. At the Midland, Mich., softening 
plant exhaust heat was being utilized in heating the 
buildings and in lime slaking. The cooled gas was then 
ysed in recarbonating the water thus eliminating the ex- 
pense for CO, producing coke previously burned. With 
fuel oil at 4.6 cents, the cost of power produced had 
varied between 5.3 and 5.9 cents per k.w.h. The result 
was $3,505 average savings for 1935 and ’36—sufficient 
to retire the initial investment in less than 5 years. At 
Columbia, Pa., the Columbia Water Company’s installa- 
tion had been so successful as to result in a duplicate 
installation to eliminate steam power generation com- 
pletely. 

Mr. Wechter in discussing features of the Diesel type 
engine said that 3 to 6 months continuous service with- 
out a shutdown was not uncommon. During a 12-year 
period, 109 plants have paid less than 5 cents per gallon 
for fuel oil in tanks at the plant. Diesels were simpler 
than gas engines and subject to automatic starting and 
stopping without operator attendance. After showing 
lantern slides of many installations including several at 
sewage works, he commented also upon the recent ex- 
pansion in the use of gas engines operating on sludge 
digester gas at sewage plants. From the domestic sew- 
age of every 600 persons gas had been available to pro- 
duce one continuous horse-power. The first successful 
installation had been at Springfield, Ill., in 1933. Two 
years later his company alone had sold 28 units to sew- 
age works. The largest (1,200 h.p.) was that recently 
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sold by Ingersoll-Rand Company for the Washington, 
D. C., plant. Coney Island (N. Y.) was next with 
three 300 h.p. Worthington units and Peoria (Ill.) third 
with units developing 835 h.p. and Topeka, Kan., would 
soon operate 600 h.p. capacity. 


ROUND TABLE 
(Chas. W. Dare Presiding) 


The lateness of the hour about squeezed the scheduled 
Round Table off of the program. However the topic 
“Freezing and Thawing”’ was discussed before ad- 
journing. 

The chief points brought out by Superintendents 
Feth (Montclair) ; Harris (Haddon Township) ; Lob- 
ley (Hommonton) ; Dare (Collingswood) ; Dr. Rudolfs, 
and Mr. Cowles, were the following: 

(1) In electrical thawing it was important to control 
the amperage above all else. (2) Highly important, 
was it, to disconnect the grounding wire connecting elec- 
tric wiring systems to water pipes before starting. (3) 
With machine rental at $3.00 per hour the purchase of 
electric welders for thawing could not be justified as a 
rule. (4) Foul tastes and odors, similar to sewage and 
complained of by consumers after electrical thawing, 
were attributed to disintegration of tuberculation and 
organic deposits on pipe interiors. Foul tastes had also 
occurred with copper services because of the heavy cur- 
rent flow requisite in thawing. Complaints were worse 
on dead ends than elsewhere. Using 200 amps. in thaw- 
ing had not created this trouble which generally took 
more than 24 hours to clear up. (5) Lead lined pipe 
had been plugged solid due to melting of lining—possi- 
bly due to electric arcing. 


Association Officers 

New Jersey Water Works Association 
President—Chas. Morris, New Brunswick, N. J. 
Secretary—W. C. Flanders, Newark, N. J. 

South Jersey Association of Water Superintendents 
President—Frank Trumbore, Atlantic City, N. J. 
Secretary—Walter Spencer, Merchantsville, N. J. 

N. J. Section of AW.W.A. 


Chairman—S. F. Newkirk, Jr., Elizabeth, N. J. 
Secretary—P. S. Wilson, Glen Ridge, N. J. 
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WAUKESHA HOST TO WISCONSIN 






SECTION, A. W. W. A. 


Reported by HERBERT E. HUDSON, JR.* 


AUKESHA, Wisconsin, home of the world- 

known “White-Rock” water, welcomed and en- 

tertained an outstanding meeting of the Wiscon- 
sin Section of the American Water Works Association 
on October 6 and 7. Psyche, the beautiful maiden 
whose name is linked with Waukesha water, was noted 
for her curiosity; and perhaps curiosity as to the fame 
of Waukesha’s water drew the splendid group that 
gathered at Waukesha. At any rate, the members evi- 
denced their eagerness to improve water supplies by 
joining whole-heartedly in the presentation of the pa- 
pers and the discussion thereof. 

With a registration of 143, attendance at the tech- 
nical sessions was unusually large and enthusiastic, and 
the banquet set a new high, with 160 persons present. 

At the annual dinner, W. W. DeBerard, in bringing 
greetings from President Hurlbut of A.W.W.A. in his 
behalf stressed the need for expansion of the corporate 
membership rolls, and emphasized the actions of the 
General Policy Committee in its efforts toward expand- 
ing the membership and usefulness of A.W.W.A. The 
evening’s diversion from water works affairs was fur- 
nished by Mr. Arthur F. Briese, well known American 
humorist and producer of “The one-man riot.” 

New Officers 

The following were presented by the nominating 
committee and chosen as officers for the coming year: 

Chairman—Clarence Gruetzmacher, Engineer, Water 
Dept., Milwaukee. 

Vice Chairman—Wm. U. 
Dept., Appleton. 

Secretary—L. A. Smith, Supt., Water Dept., Madi- 
son. 


Gallaher, Supt., Water 


Section Directors—W. C. Staeffler, Water Utility, 
Manitowoc; A. P. Kuranz, Supt., Water Department, 
Waukesha. 


National Director—-A. H. Miller, Supt., Water Dept., 
Sheboygan. 
Resolutions 

Resolutions adopted by the group included: strong 
endorsement of the Water Works Operators Short 
School, approval of the objectives of the General Policy 
Committee, and support of the Operator’s Registration 
Committee. The latter has prepared a bill which pro- 
vides for the registration of water and sewage plant 


*Dept. of Public Works, Chicago, II. 
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Appleton Water Dept., 


New Vice-Chairman 


superintendents and operators under direction of the 
Wisconsin State Board of Health. 
Technical Sessions 
(Chairman, A. P. Kuranz, Presiding) 

rhe Chairman opened the meeting by joining Presi- 
dent Frank Robinson of the City Council of Wau- 
kesha, in welcoming the convention. Mr. Kuranz aired 
Wisconsin’s pride in its Public Service Commission, and 
voiced a strong plea to keep and increase efficiency in 
the management of utilities. He then followed with a 
brief history of the Waukesha water supply, once pri- 
vately owned, but now happily operated by the muni- 


cipality. The popularity of the Waukesha water was 
traced. The early spring supply has largely been re- 


placed by deep weils which produce essentially the same 
water. Through tradition, however, some of the resi- 
dents still prefer the far famed Waukesha spring water 
for drinking purposes. 

“The Viewpoint of the Public Service Commission 
with Reference to Wisconsin Water Utilities’—By 
Geo. P. Stetnmetz, Chief Engineer, Public Service 
Commission, Madison. 

Substituting for Mr. Steinmetz was Mr. Theissen, 
Appraisal Engineer of the Public Service Commission. 
Speaking from outlined notes, he told of the efforts of 
the Wisconsin Commission to help water works in- 
crease their efficiency. And. at the same time of the 
more than usual care taken to ensure the consumer 
good value 

“Good and Bad Vacuum Breakers and Siphon Pre- 
ventors”—By Pror. Frank Dawson, Dean of En- 
gineering at the University of Iowa, Iowa City, Ia. 

Prof. Dawson (unti! recently at the University of 
Wisconsin) explained typical situations in which vacuum 
may occur in water supply systems, with attendant 
back-siphonage. Mathematical studies of back-siphon- 
age proved useful in deciding the type and size of 
breaker or preventor which the installation needs. Sec- 
tioned devices useful for this function were displayed. 
“We must realize,” said Prof. Dawson, “that it is the 
duty of the water works man to do his utmost to see 
that water always reaches the consumer in as good con- 
dition as it is put in the mains.” 

“Pension Systems Based on Insurance” — By 
Merritt Tart, Travelers Insurance Co., Milwaukee. 

Mr. Taft pointed out a number of shortcomings 
the Social Security Act with respect to pension prob- 
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lems; particularly the omission of political subdivisions 
of the State from pension requirements; and also, the 
inadequacy of proposed payments. He then described 
a plan, arranged by his company, in which employer 
and employee may share in the benefits and payments 
to their mutual advantage. 

“Round Table Discussion on Cold Weather Prob- 
lems”—Led by WALTER Pierce, Manager, Water De- 
partment, Racine, Wis. ; 

Mr. Pierce reported that questionnaires to Wisconsin 
water works men had brought forth the information 
that frost had penetrated the ground in some cases to 
a depth of 8 feet. Water temperature had little effect 
on freezing. Costs and methods employed for thaw- 
ing were given in a summary sheet made up from replies 
to questionnaires. 

Mr. Hotmer, of Adams, told of the suspension of 
water service in his city due to freezing of the 5-foot 
riser to the elevated storage tank, and the difficulties 
encountered in thawing it. 

At Waukesha, said Mr. Kuranz, considerable diffi- 
culty was experienced in thawing cement-base pipe. It 
became necessary to use steam and this was quite a slow 
process in some cases. 

“Round Table Discussion on Hot Weather Expe- 
riences”—Led by C. P. Gross, Superintendent of Wa- 
ter and Light, Wisconsin Rapids. 

It was not easy to furnish water to Wisconsin Rapids 
this past summer. The supply is from shallow wells, in 
which the drawdown grew to alarming proportions at 
times. The city has learned that better response comes 
from its citizens when merely requested to use water 
carefully than when forced to conserve by ordinance. 

H. L. Lanpo, of Green Bay, found that the high sum- 

mer demand for water depleted the ground water to 
such an extent that his pumps pumped air instead of 
water. This caused some severe water hammer prob- 
lems in homes and mains near the pumping plant. Low- 
ering the well pump solved this problem, but it will 
be necessary to “shoot” the well to increase its ca- 
pacity. Private suburban wells went dry and the sub- 
urbanite’s demand for extension of water service to 
their homes piled another load on the superintendent's 
shoulders. 

A. H. Mitier, Sheboygan, suggested raising the rate 
charged for water which is used in non-recirculating 
air-conditioning plants in Wisconsin. He felt this 
Justihed because of the brevity of air-conditioning de- 
mand, the probable excessive demand, and its oceur- 
rence at the time of the existing peak load. 

“Modern Trends in Water Purification Practise”— 
By F. H. Warinc, Chief Engineer, State Department 
of Health, Columbus, Ohio. 
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Mr. Waring told of the rapid strides in water purifi- 
cation made by Ohio, of the general problems which 
Ohio plants must face, namely: highly polluted waters, 
containing considerable hardness, and often very high 
turbidities; and he described the treatments used in 
combating these problems. 

Ohio boasted more softening plants than any other 
State. In Ohio’s, one-third of all the plants in the na- 
tion, every known method of softening is in use. The 
State Board of Health recommends providing for soft- 
ening in all proposed plants and, since the consumers 
demand soft water, this policy had met but little oppo- 
sition. 

Launching into a description of modern Ohioan prac- 
tice, Mr. Waring told the meeting that the present trend 
in mixing equipment is toward rapid mix to disperse 
chemicals, followed by slow stirring to give best floccu- 
lation. Forty minutes mixing is desirable. As for 
settling, it was once the custom to build huge basins, oft- 
times inefficient. Now it is considered good practice 
to use about two hours settling with continuous sludge 
removal. Inlet and outlet facilities must be carefully 
designed, together with the shape of the basin. With 
the coagulation obtained nowadays, a short time of set- 
tling is ample. 

Ohio is pioneering in sludge disposal. Experiments 
have been conducted on vacuum filtration and calcining 
of sludge from softening plants with a view toward its 
re-use in treatment and as a fertilizer. The sludge from 
water plants has gained a large popularity with farmers 
as a conditioner for acid soils. Mr. Waring described 
good designs for recarbonating water, explaining 
methods which are used for generating the CO,, and 
applying it to the water. Care must be taken to assure 
freedom of the CO, from sulfur compounds and 
phenols. 

Fine sand is preferred for the filters in Ohio soften- 
ing plants, for it is realized that this sand should become 
incrusted if proper treatment is used. As a conse- 
quence, cheap sand is usually used and thrown away 
when it can no longer be satisfactorily cleaned by ejec- 
tion. Gravity units are preferred to pressure filters 
because their accessibility results in better care by the 
operator. 

Dry feeders are used almost universally for applying 
chemicals. In most cities over 25,000 population, air 
conveying systems are used for moving chemicals into 
their storage tanks in the plants. Chemical buildings 
are placed as near the points of application as possible. 

Zeolite filters seem useful in some installations, but 
they alone are not recommended where contaminated 
water must be treated. It is felt that the lime-soda 
treatment acts to disinfect the water, and hence if 
zeolite treatment is contemplated, the lime-soda treat- 
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State Sanitary Engineers Both 
F. H. Waring—Columbus, Ohio; L. F. Warrick—Madison, Wis. 


ment is recommended in conjunction with the base 
exchange method. Fluorides are reduced by lime-soda 
treatment but not by any others. 

“Safe Handling of Chlorine and Ammonia at Wa- 
ter Works Plants”—By H. H. Gerstein, Sanitary 
Engineer, Water Purification Division, Chicago, III. 

Although the growing uses of chlorine and ammonia 
in water works plants have not caused many accidents, 
still they have created definite hazards, said Mr. Ger- 
stein. His paper reviewed the available information and 
recited experiences at Chicago. Recently a_ serious 
hazard occurred in Chicago, when the chlorine had com- 
bined with some inflammable gas which had gotten into 
the water. Production of phosgene, which fortunately 
made its presence known in sub-toxic amounts, caused 
nothing worse than severe headaches. 

Ammonia and chlorine must be applied separately to 
avoid forming nitrogen tri-chloride, a very unstable 
compound, and explosive. Storage of cylinders of both 
gases should be in cool places to avoid excessive pres- 
sures. Gases usually leak at connections or joints, hence 
it is good engineering to keep these as few as possible. 
Mr. Gerstein set forth his recommendations in connec- 
tion with gas masks. It is well to have a nearby physi- 
cian trained in the treatments used in cases of gassing. 

“Water Borne Diseases’—By Dr. H. M. Gutr- 
FORD, Director, Division of Communicable Diseases, 
State Board of Health, Madison. 

3eginning with a brief historical sketch of the oc- 
currence of major water borne diseases in this country, 
Dr. Guilford proceeded by describing the symptoms, 
results, and present subdued status of these infections. 
He warned that these diseases are always ready to spring 
into widespread action when the water works man re- 
laxes his vigilance. Several typical outbreaks were pic- 
tured to show how epidemics can slip, unnoticed, past 
the water works man’s guard. 

“Fluorine Content of Some Wisconsin Drinking 
Waters”—By Dr. M. Starr Nicnotrs, Chief Chem- 
ist, State Laboratory of Health, Madison. 

After a brief account of the occurrence of fluorides in 
nature, their effect on health, Dr. Nichols presented 
the results of a recent survey made of 194 samples 
from Wisconsin water supplies. Twelve of these 
showed fluorides in excess of 0.8 ppm., which is general- 
ly regarded as the smallest concentration which causes 
mottling of teeth. Dr. Nichols found that this deadline 
is not inflexible; sometimes there being mottling with 
lesser quantities and at other times only minor effect 
from higher concentrations. Perhaps, he suggested, 
there is still some unknown factor at work here. He 
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concluded that comprehensive surve 
to learn whether to change the sourc 
fluorides, or when found present t 
supply. 

Mr. T. R. LATHROP, of the Ohio State Department 
of Health, had been devoting considerable time to stud 
of water borne fluorides, and he explained the find; y 
that fluorides are reduced by lime-soda treatment He 
had found that fluoride removal varies with magnesia 
removal. In some cases it had been necessary to aia 
Epsom salts (sulphate of magnesia) to provide eno 
magnesium to get good removal. 

Mr. Louts BirDsALL, General Chemical Co. Chica: 

- : er ? §0, 
inquired of Mr. Waring whether there wasn’t some dan- 
ger, in re-using softening plant sludge, of adding fluo- 
rides to the water. It was admitted that this danger 
existed. Mr. Waring went on to point out an economic 
aspect of tooth mottling: cost of tooth repairs in some 
cases amounting to as much as $1,000 per person. He 
pointed out that utilities may be held responsible for 
this expense, and that suits for this are now in the courts. 
Dr. Nichols added that it is quite possible that fluorides 
may injure the development of bone structure just as 
it does the teeth; in fact some experimental work on 
animals already indicates this. 

“Design Features of the Milwaukee Filtration 
Plant”—By Hersert H. Brown, Engineer, Water De- 
partment, Milwaukee. 

Mr. Brown, who has had charge of first the design 
and now the construction of the Milwaukee plant, told 
of the general features of the plant and its layout. The 
plant is noted for its compactness, two-story settling 
basins (among the first east of the Rockies), and size 
and arrangement of the filters. (A complete descrip- 
tion of the design of this plant was published in Water 
WorKs AND SEWERAGE in Dec., 1935.) The plant has 
been designed to accommodate softening in the future. 

Mr. Birdsall asked if “flash” mixing was to be used, 
and what was to be done with the common wall between 
the filter waste conduit and the clear well. Mr. Brown 
replied that no flash mix had been provided, and that 
the conduit in question would be coated with a water- 
proofing membrane. 

“The Design of the Water Works System for 
Greendale and Other Federal Projects”—By ELmer 
3ECKER, formerly Engineer of Water Supply, Reset- 
tlement Administration, now with the Milwaukee Water 
Department. 

Mr. Becker described the planning of water works 
systems under almost ideal conditions. His paper dealt 
with the systems used at Boulder, Colo., and in several 
Resettlement projects, where the works were planned 
and built concurrently with the whole community. He 
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Walter Pierce, Mgr. Water Dept., Racine, Wis., and Prof. Frank 
Dawson, Dean of Engineering, University of Iowa. 
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Scarcity and Waste Their Problem 


w.P. Gross, Supt. Wisconsin Rapids; H. L. Lando, Supt. Green 
' Bay; A. E, Skinner, Engr. Pitometer Co., Chicago. 


told of the installations at Greenbrook, N. J., Greenbelt, 
Md., Greenhills, Ohio, and Greendale, Wis. In each 
case, careful investigation was made as to the most 
satisfactory source of supply, there usually being sev- 
eral supplies available. 

After showing a movie on the construction of the 
Greendale supply, which is to be softened except at 
times of heavy demand for fire protection, Mr. Becker 
answered numerous questions about the technical and 
social aspects of these projects. 

“The Successful Campaign in Neenah for Water 
Program Approval”—By S. F. Suattuck, Vice-Pres- 
ident, Kimberly-Clark Corp., Neenah. 

In a talk on a subject hitherto almost untouched, Mr. 
Shattuck revealed the careful campaign, which, by 
means of liberal helpings of truthful information and 
sagacious psychology, converted the citizens of Neenah, 
Wis., from an attitude of hostility toward water treat- 
ment to an attitude demanding treatment “right now.” 


To win this fight for pure soft water it was necessary 
to build and operate an experimental plant, use the 
fullest facilities of the local press, arrange shop window 
displays, educate the people to know what water should 
be, and finally, but of great importance, avoid irritating 
the citizenry by ridiculing the existing supply too 
openly. (A full account of this campaign will likely be 
published in a subsequent issue of this magazine. ) 

“Manufacture of Copper Tubing,” a movie—Mr. 
Irwin, Chase Copper and Brass Co., Milwaukee. 

This absorbing feature depicted some of the many 
phases of the manufacture of copper tubing. 


“Water Utility Accounting and Records”—By W. 
C. STAEFFLER, Water Utility, Manitowoc. 

In presenting this topic, Mr. Staeffler had opportunity 
to show some unique arrangements which are possible 
to a combined water and light utility. Meter readings 
for both services are taken at the same time and re- 
corded on reverse sides of the same card. Billing is 
done by machine, which makes each calculation in dupli- 
cate, one on the billing slip and the other on a summary 
sheet retained in the office. Machine totalizes as it 
works and splits accounts into price groups, thus pro- 
viding convenient breakdowns for running sales re- 
ports. The office procedure and records were carefully 
described, and enlarged copies of the records used were 
displayed. 

“Gate Valves and Hydrants’—By CLARENCE 
GRUETZMACHER, Engineer, Water Department, Mil- 
waukee, : 

Hydrants and valve boxes, Mr. Gruetzmacher af- 
firms, are the visible evidences of a water supply. Mil- 
waukee has its own design of hydrant (mainly the sin- 
gle nozzle type) and they are painted to show the 
manner of connecting them to the water main. Mr. 
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Gruetzmacher described the method of installing hy- 
drants, including the provision made for draining them, 
and he stated that no hydrant should ever be “cracked”’ 
—it must always be opened wide to prevent “cluttering” 
the valve seat. He also told of the method of installing 
and checking the operation of distribution system gate 
valves. 

The discussion revealed that roots. are an endless 
source of annoyance to the hydrant maintenance man. 
Roots have a habit of growing into the drain bowl of 
certain types of hydrants and wadding around the 
hydrant valve in such a way as to make it almost or 
totally inoperative. Mr. Kuranz (Waukesha) has found 
that this trouble is stopped by using clean rounded 
gravel packed into the drainage space provided for each 
hydrant. 

Mr. Carey, Superintendent of Water and Light, 
Evansville, wanted to know what the members consid- 
ered good testing technique for valves. In reply, L. A. 
Smith said it was now the practice at Madison to oper- 
ate valves every two years. They found that if valves 
were operated annually, 97 per cent would be all right, 
operated every two years, they showed 92 per cent in 
good condition. 

A. H. MILter (Sheboygan) said that it was not the 
custom in his city to provide hydrant drainage unless 
the hydrants were set in clay. Valves in Sheboygan are 
operated and inspected every two years, and never a 
time goes by but what some valves are not found closed. 
L. A. Smith has learned that requiring the foreman to 
report the time of opening and closing valves insures 
their being left as they should be. Not that he cares 
when a valve was opened, but this almost guarantees 
him that it was opened. 

“The Pitometer Method of Water Waste Detec- 
tion”—By A. E. SKINNER, Pitometer Company, Chi- 
cago. 

A pitometer survey of a water supply is an account- 
ing of the water pumped from the source. First the 
total supply is measured, and then, by progressive iso- 
lations, leaks and unsuspected users (water stealers) 
are located. Flows are usually measured at night, 
when they should be negligible. In addition to account- 
ing for water, the pitometer survey provides a thorough 
inventory of the distribution system and shows the 
flow networks in it. After one pitometer inspection, a 
city should be able to take over the survey and repeat 
it annually. It will pay, vows Mr. Skinner. 


“Round Table Discussion of Distribution System 
Maintenance”—Led by A. H. MILLER, Supt., Water 
Works, Sheboygan. 

Mr. Miller told of the interesting results obtained by 
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using a “radio” type of leak detector, which is reported 
able to gage leak size. Another method of leak location 
also used in Sheboygan, is identical to that described by 
Mr. Skinner, save that a 2-inch disk meter replaces the 
pitometer. Water is fed at night through the meter into 
isolated sections of the distribution system through hose 
connections between hydrants. This procedure revealed 
one very large leak, of 150,000 gals. per day, and 39 
others, the total of which was 7 per cent of Sheboygan’s 
daily average pumpage. Cost of this survey was $1,500. 
Also helpful had been the testimony of meter readers, 
each of whom carries an aquaphone and uses it on each 
meter read. 

H. E. Hupson, Water Purification Division, Chicago, 
inquired what per cent of unaccounted water would be 
considered normal in a city like Sheboygan. On their 
100 per cent metered system, said Mr. Miller, they are 
now able to show that 80 per cent of the water is taken 
by consumers through meters. The remainder goes to 
public uses. Mr. Kuranz said that Waukesha is able to 
account for more of their water than that. The fire 
chief reports all fire uses regularly and through 100 per 
cent metering, all other uses are known. Waukesha col- 
lects revenue on 81 per cent of the water pumped. 

( Adjournment ) 


v 
Calvert Returns to 
Indianapolis Water Company 


Cecil K. Calvert, well-known 
chemical engineer of Indianapo- 
lis, on December Ist joins the 
Indianapolis Water Company to 
fill the position of Chemical En- 
gineer and Superintendent of the 
company’s water treatment and 
filter plant. The position is that 
long held by Harry E. Jordan, 
who resigns the same date to be- 
come Executive Secretary of the 
American Water Works Asso- 
ciation, as announced on another 
page of this issue. 

Mr. Calvert, for fifteen years, Cecil K. Calvert 
served as Secretary of the Indiana section of A. W. 
W. A. and is now a director. He is also a past presi- 
dent of the section. He likewise is a “wheel-horse” in 
the Central States Sewage Works Association, in which 
he has served in various official capacities. Other tech- 
nical organizations in which he holds memberships in- 
clude the A. C. S., A. P. H. A., Am. Soc. Bact’ologists, 
A. S.C. E., A. S. M. E. (now Am. Public Wks. Assn.). 

Mr. Calvert has been connected with the Indianapolis 
sewage disposal and garbage reduction plant since 1921. 
Eleven years ago he became Superintendent of Waste 
Disposal Plants, from which position he is resigning. 

Having served under Harry Jordan as Chemist, with 
the Indianapolis Water Company, for more than twelve 
years prior to his connection with the city’s sanitation 
system, and never having lost his interest in and con- 
tacts with the water works field, Mr. Calvert is well 
fitted to carry on as Harry Jordan’s successor. 

Mr. Calvert received his preparatory education in 
California and graduated from Earlham College in In- 
diana in 1908 with a B.S. degree. His home has been 
in Indianapolis since his graduation. 

May we congratulate Gen’] Mgr. Howard Morse and 
others of the Indianapolis Water Company, on realiz- 


Water Works and Sewerage—November, 1936 


MEETING WISCONSIN SECTION A. W. W. A. 


ing that right at home they had a Cecil Calvert to ca 
forward the work of a Harry Jordan. With the Cit 
of Indianapolis, however, they have taken long chau 
on jeopardizing their “good will” rating by taking Pain 
a valued municipal department head. y 

“To again join the Indianapolis Water Company ig 
like coming home,” is essentially the way Cecil Calvert 
expressed himself to this writer on this return to his 
“first love.” 

v 


Heap Big Drink-um Tea 


Not all highly colored waters 
are found in the East. “Louie” 
Bibelhausen is responsible for 
water treatment on the Indian 
Reservation at Neopit, Wis. At 
times there, the raw _ water 
reaches a color of 130. Recently, 
reports “Louie,” 17 grains of 
alum and 4% grains of lime per 
gallon were required to effect 
complete treatment. Powdered 
activated carbon is applied to the 
raw water and again as it reaches 
the filters. 

The plant has a capacity of 
250,000 gallons per day. But, 
unlike most small plants, it has 
rectangular concrete filter tanks, settling, and four-stage 
mixing with tapered velocities. The design was pre- 
pared under the direction of Frank Shaw, District 
Sanitary Engineer, U. S. Public Health Service, Chi- 
cago. 





“Louie” Bibelhausen 
(At Meeting, Wis. Sec. 
A.W.W.A.) 


v 


Illinois Short Course 
Shows 200 P. C. Gain 


The accompanying snapshot was taken during the 
recent Illinois Sewage Operator’s Short Course held at 
Springfield, Ill., October 13 and 14, 1936, at which 
there were 7/ registered. Laboratory work and lec- 
tures were given at the Springfield Sewage Treatment 
Plant. 

Certificates of attendance were issued to 67 operators 
which represents a marked jump in attendance over the 
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Second Illinois Sewage Operators Conference. 


1935 short course when only 24 operators attended. The 
“school” is sponsored by the State Department of Health 
and the Ill. Sanitary Water Board—Messrs. Klassen 
(Chief Engr.), Schwob and Wisely, being the guiding 
spirits. 
Elected Chairman of the Conference was E. E. Smith, 


Supt. Elgin Treatment Works. As Secretary, H. F 


Coil of Flora, Ill. 
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CONVENTION PROCEEDINGS 


(Concluding Installment) 


55th annual convention of the New England Water 
Works Association, held in New York City, Sep- 
tember 22-25 inclusive, appeared in our October issue. 
This, the concluding installment, presents digests of 
those papers which lack of space in the previous issue 
necessitated holding over. 
Technical Sessions 
(President Roger W. Esty, Presiding) 


“Development of the Water Supply of the City of 
New York,” by JosepH Goopman, Chief Engineer,* 
Department of Water, Gas and Electricity, New York 
ity. 
an Goodman traced briefly the history of New 
York’s water supply system from the early 16-inch 
well and log-pipe system of the Manhattan Company 
(mostly a sham to be allowed to do a banking business) ; 
then the first Croton Aqueduct (1842) ; the completion 
of the Catskill system (1917); the Schoharie addition 
(1926); and now the present project of bringing in 
water from the head waters of the Delaware River, 
which has but recently gotten under way. He outlined 
methods of controlling sanitation on, and recreational 
usage of, New York’s watersheds and reservoir areas. 
Also, methods of water quality control, involving mul- 
tiple chlorination, coppering systematically (continu- 
ously at certain points), and laboratory control involv- 
ing examination of 26,000 water samples annually in 
the central and two branch laboratories. Regarding 
water consumption, Mr. Goodman reported the average 
to be 950 m.g.d., with 110 m.g.d. of it coming from 
wells on Long Island. Of the 950 m.g.d., water com- 
panies supplied 124 m.g.d., the city the balance. Peaks 
in average consumption had reached 1250 m.g.d., which 

exceeded the safe yield of the system, and was ample 
reason to hasten the Delaware Supply Project. 

Regarding the distribution system (4,624 miles of 

CI. pipe up to 42 inch diam.) Mr. Goodman said that 
for the past seven years only pipes with asphalt-impreg- 
nated cement lining had been utilized. Steel pipe of 
¥4 inch wall thickness for ultra safety was being used 
for the larger arterial mains and in unstable locations. 


Ts first installment of this report of the recent 


*Note: Since the preparation of this report Mr. Goodman has 
been elevated to Commissioner of Water Supply, Gas and Elec- 
tricity. Elsewhere in this issue appears an account of this 
example setting promotion.—Ed. 
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John R. Baylis, Chicago. 


On the system there were 162,500 meters—24 per cent 
of the consumption being metered at rates of 23 cts. 
per 100 c.f. Since 1870 no changes had been made in 
the 15 cent meter rate or flat rates, until 1934, when 
a 50 per cent increase had been put through on all 
rates. In conservation of water an important program 
of leak detection had resulted in reduction of 60 m.g.d. 
waste by 1935. To operate and maintain the Leak 
Prevention Division the cost had been but $3 per million 
of water saved, justifying its continuance. The total 
cost of operating the Department of Water Supply was 
$7,300,000 in 1935. The revenue had been $36,800,000, 
which provided a cash balance of $10;000,000 after 
deducting all charges. 

In reply to questions, Mr. Goodman said that filtra- 
tion. proposed for New York’s supply, in part at least, 
might be considered nearer at hand than it was 30 years 
ago when first discussed. Beyond that fact, little could 
be added on this point. As to the $10,000,000 net profit 
made on water, that went into the coffers of the well 
known General Fund. (We might add, probably into 
another underground artery—the subway system. But, 
we hope, to sewage treatment.—Ed.) 

Frep B. NELSON, in charge of New York’s water 
waste survey, briefly recounting experiences and accom- 
plishments, stated that the greatest saving per dollar 
came from stoppage of leaks on the smaller mains, most 
practically and economically detected and located with 
the aqua-phone. ; 

“Additional Water Supply for the City of New 
York,” by WALTER E. Spear, Chief Engr., Board of 
Water Supply, New York City. 

Mr. Spear, pointing to the present average consump- 
tion of water (950 m.g.d.) as being but 5 per cent 
below the average safe yield of existing sources, re- 
viewed the long delayed plans to secure added supply 
from Roundout Creek, and then pushing beyond to the 
head-waters of the Delaware River. Court hearings on 
injunction proceedings by New Jersey and Pennsyl- 
vania had been the first serious delay, ending in an 
award of 440 m.g.d. of Delaware water as against 560 
m.g.d. prayed for. Then followed the depression and 
suspension of work on the project in 1931. This year 
resumption of work has been fully authorized with a 
$17,500,000 appropriation for the first year. The initial 
project would bring in 60 m.g.d. from Roundout Creek 
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Schematic Sketch Showing Dayton’s Water Works System in 
Profile. 


at a cost of $210,000,000 and require 7 to 8 years for 
completion. To bring in the Delaware water (440 
m.g.d.) just beyond, an additional expenditure of only 
$62,000,000 would be required, making the total 
$672,000,000 for the 500 m.g.d. safe yield. 
“Developing the Ground Water Supply of the 
City of Dayton, Ohio,” by Wa ttace W. Moore- 
HOUSE, Director of Water Supply and Sewerage, Day- 
ton, Ohio. 


Mr. Moorehouse, with the aid of moving pictures 
made by himself, presented a highly interesting review 
of the development of Dayton’s water supply and meth- 
ods pursued in surveying and exploring for future wells, 
and in well-building and their development and main- 
tenance. With the aid of 6 inch test wells the available 
water bearing areas had already been 90 per cent ex- 
plored. The newest development consisted of 38 inch 
diameter wells (80 to 100 feet deep), of which 12 had 
already been put down, with yields varying between 2 
and 7.5 m.g.d. The nature of the river bottom material 
and shallowness of depth led to the development of 
the Dayton miethod of well-building involving use of 
the “mud-scow”—a long baler type bucket equipped 
with a flap valve and loose fitting plunger for sucking 
in the gravel, sand and mud. Difficult to describe, it is 
apparently simple, effective and economical to use. 
With a very coarse screen the well is developed as a 
gravel-wall well by pulling in all sand possible with the 
aid of a piston fitting snugly in the casing. 

For revivifying the older and smaller wells at inter- 
vals, Mr. Moorehouse told of a scheme involving injec- 
tion of live steam to the bottom of the well to loosen 
scale and incrustations, blocking the strainer, which 
were shot from the well head in geyser-like mud-laden 
discharges. Thereafter the well is cleared out with a 
portable centrifugal pump at high rate. Then, to loosen 
up the sand or gravel surrounding the strainers, steam 
pressure is applied at the casing head to force the well’s 
contents backward through the strainers. Mr. Moore- 
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house remarked that it was very tempting 
experience false economy in the end, to instal 
a pump in a well just because of its effe 
when new. The result had been a distressj 
falling yield due to packing due to the pull 
strainers. 

Mr. Moorehouse then described briefly the new 
central pumping station and the distribution and pi 
voir system at Dayton—the latter (see schematic sketch) 
consisting of three 10 m.g.w. covered reservoirs on th 
low service (185 ft. head) and a cluster of 5 pase 
tanks (“tank-farm”) of 4.6 m.g.d. capacity on the 350 
ft. head high-service section. 
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Symposium on Water Treatment 


“The Katadyn Process of Water Purification.” by 
Dr. F. E, Hae, Director of Laboratories, and Reser, 
SHAPIRO, Bacteriologist, Department of Water Supply 
New York City. 

Dr. Hale in his customary thorough manner pre- 
sented the findings and conclusions reached as the result 
of a 5-month study and investigation of the Katadyn 
(Silver) process of water sterilization. In this the 











Joseph Goodman—Chief Engineer to Commissioner* 
Mayor La Guardia, in Act of “Removing the Ceiling” for Faith- 
ful and Efficient Technical Employees, Makes Joseph Goodman, 
for 36 Years with New York City’s Department of Water Supply, 


Gas and Electricity, Its First “Career.” Commissioner—Oct. 27, 
1936, “Mayors May Come and Mayors May Go, But the City 
of New York Must Have Water’—Mayor La Guardia. 


Katadyn Company participated, supplied and supervised 
operation of the equipment, and collected check samples 
for examination in an independent laboratory. 

Based on results in the laboratory, a working scale 
test was made in connection with a swimming pool 
wherein the recommended 150 gamma per liter (0.15 
p.p.m.) of colloidal silver was maintained as indicated 
by potentiometric titrations involving silver sulphide and 
calomel electrodes. Briefly, the results indicated that 
the process was effective in B. coli removal but rather 
ineffective on the so-called total count. At 300 gamma 
dosage the water became turbid in appearance. The poor 
results on swimming pool water (b. coli and organisms 
likely to produce infections) were traced to the presence 
of ammonia salts. 

Amongst the conclusions of the authors were the 
following : 

In its present state of development the Katadyn 
(Silver) process cannot be approved for use in swim- 
ming pools because of its slow action and low efficiency 
on organisms of a type associated with infections. The 
process is lacking in simplicity of control and is more 
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Surface Wash System Developed at Chicago’s Experiment Plant. 
Installed Since at Several Filtration Plants, Milwaukee’s Being 
the Largest 


expensive than other better understood and more readily 
controlled methods. It seemed necessary to study the 
particular water to be treated because of interferences 
such as that created by smal! quantities of ammonia 
salt. Further, the users of water containing silver may 
be subjected to the possibility of developing the incur- 
able silver disease—Argyrosis. 

“Improving the Operation of Rapid Sand Filters.” 
by Joun R. Bay.is, Physical Chemical, Department of 
Public Works, Chicago, III. 

Mr. Baylis in a clear-cut manner, with the aid of 
lantern slides, explained the factors responsible for filter 
bed shrinkage, cracks, mud-balls and hard-spots. The 
first three he considered due to cumulative suspended 
matters of sticky nature which coat the sand grains 
and are imperfectly removed in washing. The solution 
was, then, to improve the filter wash until the sand 
became clean. High velocity wash, providing 50 per 
cent bed expansion, was not, according to his experience. 
the corrective because the great sand expansion allowed 
the surface mud-balls to descend to the gravel zone 
and there compact into hard spots. He then illustrated 
the method of sampling the upper 6 inches of the bed 
for mud-balls. A measured volume of the dirty sand 
placed on a screen which was thereafter raised and 
lowered in a bucket of water would allow the free sand 
te pass through and leave as the residue the mud-balls. 
These could be measured in a graduated cylinder for 
volume relation to the original sample. He considered 
1 to 2.5 per cent mud-balls to be a poor condition and 
5 per cent or more extremely poor. With good washing 
and proper filter operation, the top 6 inches of sand 
should contain less than 0.1 per cent mud-balls. The 
method had proved a very satisfactory check on the 
efficiency of washing. 

In a study of the effect of settling veriod after coagu- 
lation, Mr. Baylis had found the following: 


No settling........ 13 to 29 per cent mud-balls 
3-hour settling........ 3.95 per cent mud-balls 
6-hour settling........ 2.26 per cent mud-balls 


Mr. Baylis then described the surface wash system 
developed at the Chicago Experimental Station and 
now in use at several plants. Through the ordinary 
underdrain system only sufficient wash water is admit- 
ted to produce a 10 per cent. bed expansion (about 10 
gals./sq. ft. or 16 inch vertical rise), the balance of the 
wash (5 gals./sq.ft./min.) being supplied through the 
grid system at the sand surface. On the grid a 19 foot 
head was sufficient for the cuting jets. He showed the 
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accompanying picture of the newest design of the sur- 
face wash grid with five (14 inch) hole jet-heads on 
the 1 inch down pipes (on 30 inch squares) terminating 
4 inches above the sand surface when at rest. (For a 
full description of the Baylis Surface Wash System see 
WATER WoRKS AND SEWERAGE for January, 1935.— 
Editor. ) 

The effectiveness of the surface wash was shown in 
tabular form which revealed mud-balls to better than 
3 per cent in the high rate water wash, the same in the 
air-water wash, but none in the filter equipped with the 
surface wash grid. 


“Operating Experiences with Anthrafilt,” by H. S. 
R. McCurpy, Chief Engineer, Philadelphia Suburban 
Water Company, Bryn Mawr, Pa. 

Mr. McCurdy reported on the operating results from 
two filters, with anthracite beds, at two plants of the 
Philadelphia Suburban Water Company. In each plant 
a sand filter was operated in parallel with the Anthrafilt 
unit and served as the unit of comparison—the differ- 
ence being a 0.6 m.m. effective size of the Anthrafilt 
against 0.4 m.m. for the sand in one plant, and 0.7 m.m. 
v.s. 0.3 m.m. in the other. Since the coagulated water 
had been prechlorinated and so well prepared, there 
was little or nothing different in the performance of the 
two units in respect to color, turbidity or bacterial 
removal. 

Where the outstanding difference appeared was in 
the length of filter runs and ease of washing. For a 
five month period in one plant the runs of the Anthrafilt 
unit averaged 78 hours as against 56 for the sand. To 
wash the sand unit required 17 gals./sq.ft./min., whereas 
the Anthrafilt unit required but 15 gals./sq.ft./min. for 
effective washing. The per cent of wash water was 0.96 
per cent against 1.32 for the sand unit. At the other 
plant the comparison had been 87 against 44 hours of 
run for the sand filter wash water and 0.67 per cent 
against 1.16. 

Asked about mud-balls and bed penetration, Mr. 
McCurdy said that because of coarser grains penetra- 
tion was greater with the Anthrafilt, where mud-balls 
were less. Asked why the great difference in effective 
size of the anthracite and the sand, Mr. McCurdy asked 
Professor H. G. Turner of the Anthracite Institute to 
explain. Mr. Turner explained that the larger size had 
proved preferable because of the shape of grains, longer 
filter runs, lower wash water consumption, and less 
likelihood of loss of Anthrafilt when washing. 

GEorRGE Norton, consulting chemist, Federal Water 
Service Company, reported that experimental use of 
Anthrafilt on top of sand at the Chester, Pa., plant had 
shown no mud-ball formation in the anthracite, but in 
the top sand below the anthracite layer there were some. 








F. Clark Dugan, Chief 
Engr. Ky. State Dept. 


W. L. Stevenson, Chief 
Engr. Penna. State Dept. 
of Health Health. 
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Symposium on the 1936 Floods 


We regret that lack of space prevents much more 
than a record that there were splendid papers presented 
by four state sanitary enginers recounting flood expe- 
riences and offering suggestions for preparing to meet 
emergencies, and in dealing with such catastrophic 
disturbances to water works operation. In the latter 
respect especially commendable was the paper by A. F. 
Dappert, Assistant Engineer, New York State De- 
partment of Health. W. L. Stevenson (Pennsylvania) 
recited experiences in his state in which 450 water 
works were affected and 106 seriously so, with many 
completely out of service. He lauded the splendid 
work of the 208 persons on duty with the Engineering 
Bureau of the Health Department and that of trained 
and experienced operators. It was real proof of the 
value of only qualified men in such emergencies, with 
life and property safely at stake. Arthur D. Weston 
reported on the Massachusetts situation, noting the 
value of dams, the failure of filter plants and the severe 
strain on chlorination. F. C. Duggan (Kentucky) pre- 
sented discussion by F. H. Waring (Ohio), who stated 
that wet motors had been mostly responsible for plant 
shutdowns, indicating plant design weaknesses and the 
advantage of preparations and large service storage. 

The part taken in the flood emergency by his organi- 
zation and two chlorine manufacturers, in rushing men, 
equipment, repair parts, chlorine and chlorine com- 
pounds by airplane or over hazardous roads to dis- 
tressed areas, was briefly recounted by H. S. Hutton, 
Asst. Sales Mgr., Wallace and Tiernan Company. For 
such services, Messrs. Dappert and Esty took occasion 
to voice praise. 


v 
A Novelty in Municipal Supply 

California has some novel things in water supply, 
such as the elevated tank below sea-level at Brawley, 
Calif. (“Water Works & Sewerage,’ August, 1936 
p. 273) ; and, here is a new one, too—a municipal sup- 
ply, flowing under pressure from artesian strata, so 
warm that it must be cooled before putting it into the 
mains. 

At Riverside, California, an interesting system has 
just been completed. Water from a 20 inch flowing 
well, 1,000 ft. deep, which emerges under pressure of 
10 Ibs. per sq. in. at 110 deg. F., must be cooled through 
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an evaporative system to 80 deg. F. 
for domestic use. 

Interesting also is the fact that not far from Rive 
side the coldest material used by man (dry-ice) is ti 
duced in “Hell’s Kitchen,” about the hottest fe = 
the globe (W. W. & S., Sept., 1936, p. 340). - 

The Riverside cooling system is that which has lon 
been employed by ice manufacturers. It involves pum 
ing the well water through the miles of pipe in the eoj 
system illustrated (friction head about 30 ft. at 1,800 
g.p.m. pumping rates). Other pumps recirculate the 
cooling pond water which films out over the pipe coils 
to cool them as the result of the high rate of evapora- 
tion at Riverside. 


*For the accompanying illustration we are indebted to WwW 
H. Hutton of Fairbanks-Morse Co., who supplied the warm well 
water pumping units and also the .cooling water recirculatin 
equipment. 8 

v 


Meetings Scheduled: 


Dec. 29th—New York City, N. Y. (Hotel New Yorker), 
New York Section, A. W. W. A. (Mid-Winter Luncheon 
Meeting.) Sec’y.-Treas., R. K. Blanchard, 50 West 50th 
St., New York City. 

Jan. 22-23—New York City, N. Y. (Hotel McAlpin). 

New York State Sewage Works Association. Sec’y, A. S, 
Bedell, State Department of Health, Albany, New York. 
(On January 2Jst the Sanitary Engineering Division of 
A. S. C. E. holds its meeting, followed by the Annual Joint 
Dinner with N. Y. S. S. W. A. Attention is called to this 
new scheduling of the dinner and meeting the day follow- 
ing—Friday—and joint inspection trip on Saturday.) 

March 25-26—(Location to be selected). 

Four States Section A. W. W. A. Sec’y, C. A. Hechmer, 
Supt. Engr., Washington Suburban Sanitary District, 
Hyattsville, Md. 

March 30-April 1—(Location to be selected). 

Florida Section, A. W. W. A. Sec’y, J. R. Hoy, W. & T. 
Co., 404 Hildebrandt Bldg., Jacksonville, Fla. 

April 6-8—(Location to be selected). 

Southeastern Section, A. W. W. A. Sec’y, W. H. Weir, 
State Board of Health, 135 State Capitol Bldg., Atlanta, Ga. 

April 14-16—MontreaL, CANADA (Windsor Hotel). 
Canadian Section, A. W. W. A. Sec’y-Treas., A. E. Berry, 
Ontario Department of health, Parliament Buildings, To- 
ronto, Ont. 


before suitable 





June 7-11—Burrato, N. Y. (Hotel Statler). 
American Water Works Association (Annual Con- 
vention). Sec’y-Treas., R. K. Blanchard, 50 West 
50th Street. New York City. 
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Riverside’s Municipal Water Cooling System. Raw Water Temperature of 110 deg. F. Dropped to 20 degrees. 
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"There Is Work to Be Done" 


LSEWHERE in this issue, under a like caption, 
EK are printed two letters of high importance to every 
member and every potential! member of the American 
Water Works Association. One letter is that from 
Frank A. Barbour, Chairman of A. W. W. A.’s Gen- 
eral Policy Committee, announcing the selection of 
Harry E. Jordan as the new Executive Secretary of 
A. W. W. A. 

During the many months since the General Policy 
Committee was instructed, by A. W. W. A.’s Board of 
Directors in June, to seek out and employ the best 
qualified man available to assume executive management 
of the association, many have wondered why the long 
delay in announcing a new secretary has been necessary. 
From Mr. Barbour’s letter addressed to the directors, 
that question seems clearly answered in statement. And, 
again, between the lines, so to speak. The problem and 
the importance of choice of the new Executive Secre- 
tary seemed too great to Mr. Barbour and his committee 
(composed of past-presidents of the association and a 
venerable representative of the Water Works Manu- 
facturers’ Association) to rush action on. In discuss- 
ing the selection of the appointee, the Barbour letter 
states in clean-cut words—“The result of. the canvass 
of other men was to bring into clear relief, to the mem- 
bers of the Committee, the pre-eminent fitness of Mr. 
Jordan.” Then, another and telling reason for the time 
consumed in securing the services of Mr. Jordan is 
found in the following statement—“He was approached 
and, after the expenditure of much time and effort, per- 
suaded that his past position on the General Policy Com- 
mittee did not preclude his acceptance.” 

We have ample grounds to believe that the above rea- 
son for Harry Jordan’s long-sustained refusal of the 
position, offered him early in the Summer, seemed the 
most important one in his mind. But, there were other 
reasons. These, involved personal sacrifice, the cutting 
loose from agreeable and secure affiliations of long years’ 
duration with one of America’s best-managed water 
utilities, the giving up of much in the life of Harry 
Jordan that we know to be dear to him. All of this he 
has done for the major reason that a call is being an- 
swered to “the line of duty” by a patriotic and con- 
scientious individual—one who sees through the eyes of 
an ex-soldier, and a past-president of the association 
which he has served so well. 

We feel (practically know) that Harry Jordan was 
essentially “drafted” by A. W. W. A. To wit: In 
Harry Jordan’s letter (reproduced alongside of Mr. 
Barbour’s), written to a friend but addressed to an off- 
cer in the association, he starts off with this most sig- 
nificant statement—“J have undertaken the secretary- 
ship of the American Water Works Association because 
there is work to be done on behalf of the membership. 


EDITORIAL 


— “Because there is work to be done”—these are 
the significant words of the new secretary, who at his 
age from a situation pleasant and secure, a home midst 
scores of friends built on years of high community 
standing, leaves all of it behind to go into action for 
A. W. W. A. “because there’s work to be done.” 

As if it might be his inaugural acceptance speech, the 
balance of Mr. Jordan’s letter tells of the ambitions he 
has toward betterments of the association and of his 
faith in its members, when real action is required. He, 
amongst others imbued with the need for a genuine re- 
organization, appreciates the potentialities of the asso- 
ciation which, to an extent as never before, feels the 
need of energetic executive direction. To the new sec- 
retary his present move will mean much in his own life. 
It can, and must, mean a great deal in the life of the 
American Water Works Asociation. Harry Jordan 
comes into office with an energetic and capable assistant 
—P. S. Wilson—already installed by F. A. Barbour, 
when president, and under Jordan’s reign as Chairman 
of the General Policy Committee. If this combination 
at the helm, plus presidential selections of the calibre of 
incumbents of recent years, cannot make A. W. W. A. 
the serviceable association that it should be, and secure 
the support of a higher percentage of individual water 
works utilities, the blame will, to our mind, lie with the 
membership at large. 

Now is the time for every member to realize, as never 
before, that the executive board and officers of A. W. 
W. A. have taken a major step in order that A. W. 
W. A. shall succeed and shall be of maximum potential 
benefit first to members, then to the profession as a 
whole, and likewise to the industry which serves both. 
Such a move is but the first step; the net result lies with 
the membership, which can do much to make A. W. 
W. A. grow in size and, with it, grow in service to the 
greatest number. Without every-member loyalty and 
support in membership building, and in the sending of 
the highest type representatives to the Board of Direc- 
tion, the headquarters staff can do only a limited work. 
With such support there is a picture painted of the fu- 
ture for A. W. W. A., which every member can see 
develop with a satisfaction which can come only to those 
who have had a part therein. 

There is no questioning Harry Jordan’s statement— 
“There’s work to be done.” The only question is will 
every member of A. W. W. A. adequately help the man, 
who has seen it a line-of-duty to undertake the job 
ahead of him? To answer this it is easy to say 
“SURE!” today and forget tomorrow. The successful 
answer is to say “SURE!” today and tomorrow see or 
write those fellows who, “much to your surprise,” are 
not members of A. W. W. A. Send a copy of your 
letters to prospective members to Secretary Jordan. It 
will help his soul to learn who are the workers in his 
new “hive.” 
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Pittsburgh Meters Now Available 
With "Tret-O-Units” 

The Pittsburgh Equitable Meter Co. re- 
cently announced a complete line of their 
liquid meters equipped with “Proportion- 
eers” Tret-O-Units. The meter operated 
“Tret-O-Unit” is designed for all propor- 
tional applications of chemicals. 

Typical applications include automatic 
proportional chlorination for water works, 
swimming pools or sewage disposal plants. 
Also chemical feed in general, including 


alkali for pH adjustment in corrosion con- 
trol of pumped or gravity supplies, suffer- 





Meter Equipped with Tret-O-Unit 


ing- marked variations in flow. They are 
also used for conditioning boiler feed water 
and in a variety of proportioning and ad- 
justment processes in the industrial field. 

A new bulletin (W-520) describing the 
operation and application of this equipment 
in detail has just been issued. Address, 
Pittsburgh Equitable Meter Co., Pittsburgh, 
Pa. 

v 
Type S Diesel 

Ingersoll-Rand Company recently an- 
nounced its Type S Diesel Engine. This 
engine is an improved design which is thor- 
oughly modern in all respects. It is of the 
vertical, four-cycle, single-acting, solid-in- 
jection type designed to run at medium 
speeds and built for heavy-duty, continuous 
service. 

The fundamental design of the Type S 
(150 to 460 H. P. units) is similar to that 





Ingersoll-Rand Type S Diesel Engine 
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EQUIPMENT NEWS 


of the 12-year-old and well known Inger- 
soll-Rand locomotive Diesel. 


A new 24-page bulletin describing these 
new engines has just been issued. Address 
Ingersoll-Rand Co., 11 Broadway, New 
York City or Phillipsburg, N. J. 


v 


Link-Belt Dryer 


Link-Belt Company of Chicago and Phil- 
adelphia announce that it has acquired 
American salesrights for the well known 
British rotary-louvre dryer of Dunford and 
Elliott. 

This efficient dryer is being offered for 
drying residues, sludges, or even the evapo- 
ration of concentrated liquids. It consists 
of a rotating horizontal drum, containing 
a series of internal channels near the cir- 
cumference into and through which a fan 
forces hot air. Over these channels are 
the tangential over-lapping louvre plates, 
which distribute all of the air through the 
charge only and likewise preclude entry of 
the material being dried. Therein lies the 
secret of the efficiency and uniformity of 
drying by gentle thorough mixing and con- 
stant effective displacement and aeration of 
materials through the rotating drum from 
inlet to outlet. 


The “Link-Belt Rotary Louvre Dryer” 
is described in a new illustrated booklet 
bearing this title. For a copy, address 
Link-Belt Company, 300 W. Pershing 
Road, Chicago, III. 


Vv 
New Schedule Clock 


Automatic scheduled operations of elec- 
trical circuits by time-clock control—es- 
pecially useful at sewage treatment plants— 
is becoming in- 
creasingly 
adopted. For such 
control, the 
“Little Giant” 
Tork Clock has 
been placed on the 
market recently 
by the Tork 
Clock Company 
of Mount Ver- 
non, N. Y. It op- 
er ates without 
winding or regu- 
lating and may 




















be quickly set on 





variable schedules 
without the useof New Schedule Clock 
tools. Simplicity in design effects a quick 


make-and-break action with pure silver*con- 


tacts with nearly 50 per cent less parts than 
formerly used. The twenty-four hour day is 
divided into four sections of six hours each 
covering morning, afternoon, evening and 
night. The entire device is made of non- 
corrosive materials including heavy clock 
brass, stainless steel, and moulded bakelite. 
A non-magnetic housing prevents distor- 
tion of the strong magnetic currents which 
drive the motor. All fast moving gears run 
in a sealed oil chamber. Rifled bearings and 






a new centrifugal thrower prevent oil Teak 


age or evaporation. A counter- -wi 

second hand. indicates proper motor aaa 
tion. The device has 5,000 watts capaci g 
for either single or double pole service me 
is housed in a tarnish proof cadimum- 
plated case with unbreakable window, The 
weight of the “Little Giant” is but 3 pounds 
—the price, correspondingly light. For de- 
scriptive literature, and price, address Tork 
Clock Co., Mount Vernon, N. Y 


ae 


Universal Leak Detectors 


Exhibited and demonstrated, at the re- 
cent N. E. W. W. A. Convention, was g 
new and interesting water leak detector 
manufactured by the Water Leak Detector 
Company of Columbus, Ohio. 

Said to be a leak detector with the 
“guess” eliminated, it is of the microphone 
type and therefore, adjustable as to sensj- 
tivity. The microphone, connected by wire 
to a hydrant, valve-head, or to a thin rod 
driven down to a pipe, picks up the noise 
waves (vibrations) of water escaping un- 
der pressure. It gives a tone and inten- 
sity, from which the operator can deter- 
mine the location and approximate size 
of leaks. The final location becomes ex- 
act by balancing an adjustable indicator on 
the instrument and working in from both 
sides of the leak. The detector has the 
power of tuning out extraneous noises 
when tuning to the vibration frequency of 
the leak-wave. There is a heavy duty and 
a portable model—both operating on stor- 
age battery and dry cells. It is not a 
cheap instrument; but, neither are leaks. 

The scientific basis on which this leak 
detector functions to indicate the nature and 
approximate size of the leak can not be 
clearly explained in the space here ayail- 


able. On this score descriptive literature 
should be requested from the manufac- 
turer. Address, Water Leak Detector Com- 


pany, 155 N. Third St., Columbus, Ohio, 


Vv 
Merco-Nordstrom Valve and Penna. 


Salt Win Awards 

The Merco Nordstrom Valve Company 
of Pittsburgh and Oakland is receiving con- 
gratulations on its entry at the Fourteenth 
Annual Convention of the National Indus- 
trial Advertising Association, which recent- 
The exhibit 
which captured first prize consisted of a 


ly convened in Philadelphia. 


series of quadra-color trade-magazine in- 
The 
campaign was prepared under the direction 
of Rodney S. Reed, Jr., of Pittsburgh, ad- 
vertising manager of Pittsburgh Equitable 
Merco- Nordstrom 


serts featuring Nordstrom Valves. 


Meter Company and 
Valve Company. 

To Pennsylvania Salt Manufacturing 
Company of Philadelphia, went Highest 
Honorable Mention for its display of ad- 
vertising and publicity material, arranged 
and exhibited by Miss Irene Dennery, in 


charge of the company’s publicity work. 
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N O one would deliberately pick a swampy 

right-of-way for a pipe line. Yet that was the 

unavoidable condition encountered on the 

19-mile water-supply line from Lake Canan- 

daigua to Palmyra, N. Y. And, so, straight 

through the muck and marshes the workmen 

went—simply assembling (NOT fabricating) 

MUCK..AN 1 MORE M LICK the joints in watery ditches ... and making a 
bottle-tight job of it, too! @ That's one of the 

os b te ae | h a l ine went in — great advantages of using Dresser Couplings 
wit h D re ssers ! —you don’t need to worry about the kind of 

terrain or weather. @ A mile of this Palmyra 

line extends into the lake. Full details of the 

special Dresser Couplings used on this in- 

take section are available on request. Also 

ask for folder No. 355, which gives you the 

story of Dresser permanent tightness, flexi- 

bility, simplicity, strength, and true economy. 

S$. R. DRESSER MFG. COMPANY e BRADFORD, PA’ 


In Canada: Cresser Mig. Company, Lid., 60 Front $t., W. Toronto, Ont. 


DRESSER COUPLINGS 
COPMCeearela 


PUMPING STATION 
CONTROL 


WE ILLUSTRATE an installation of 
"Clark-Sundh" Automatic Control 
for the operation of 2-50 H.P. 
Wound Rotor Motors driving Sew- 
age Pumps. 


Note the feature method of 
mounting our Bulletin 3600 Style 
B Float Switch whereby the 
switch body is on the operating 
room side of the Sewage Sump 
Wall with the float and = 
1 operating mechanism on the 
fj oan my pe side of the wall. 
f 6% \ 











This construction prevents leak- 
if (om .o age of sewage gases from the 
ae Sump Chamber into the Op- 
\ Munna” i! erating Room. 
Manat 


THE Ciel et to) aco] aR tt ee kaercirenes 
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Smooth, 
Dependable Control 





ALTITUDE VALVE as- 
sures perfect water-level 
control in tanks, stand- 
pipes and reservoirs. 














































































ExHAUST “nN” 





Always function without 
any water surge or shock 
due to efficient air and 
water cushioning. 


Furnished with automatic, 
electric and manual con- 
trol, and for single or 
double-acting service. 


ALTITUDE VALVE 


Cushioned Swing Check 
valve is non-slam due to per- 
fect cushioning chamber. 
Minimum fric- 
tion loss through 
valve and soon 
pays in power 
cost savings. 






Furnished in_ all 
sizes 4” and larger 
for all service con- 
ditions and pres- 
sures. Easily 


equipped with lever for SWING CHECK VALVE 
manual control. 


Float Control Valve 
for high or low pres- 
sure service which can 
function on any de- 
sired water level vari- 
ation desired. No water 
hammer or shock due 
to air and water cush- 
ioning. 

Furnished in angle or 
globe patterns 1%” to 
24” sizes in bronze, 
iron body or steel. No 
metal contacts assure 


FLOAT VALVE lifetime service. 





Clean water constantly 
assured by the efficient 
and economical strainer, 
supplied with any mesh 
basket of any material to 
meet the service demands. 
Easily and quickly 
cleaned. Designed for 
maximum capacities with 
minimum friction loss. 
Sizes 3” to 24”. 





WATER STRAINER 


GOLDEN-ANDERSON VALVE SPEC. CO. 
1329 FULTON BLDG. 
PITTSBURGH PENNA. 
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CATALOGS AND 
LITERATURE RECEIVEp. 


| Any of the publications reviewed in this section cay 
be secured from or through Water Works and Sewer- 
age, if such be desirable. | 


“TAPAX-Manhole Lid Silencers”—In reply to our 
October editorial—Banging Manhole Lids”—we have 
received a leaflet describing “TAPAX.” This jg q 
cushioning tape, to be cut from the roll on the job, and 
applied as a gasket to banging or rattling manhole lids 
Like adhesive tape, it carries its own “stickum” and ss 
run around the seating-flange of the manhole casting 
Constructed of asbestos and fine woven-wire it is said 
to be indestructible and, because of the adhesive jm- 
pregnation, also life-ever-lasting. Those suffering from 
bang-bang manhole lids, or unexplainably high storm 
water leakage through the top of manholes, would do 
well to ask for this “TAPAX”’ leaflet which presents 
the “Five Star Features’—and a sample of the tape. 
Address, Trohns’ Supplies, Inc., 201 Hoyt Ave. 
Mamaroneck, N. Y. 





“Pipe Thawing Manual”—From Hobart Brothers 
Company of Troy, Ohio, manufacturers of pipe thaw- 
ing equipment, has come a booklet bearing the above 
title. It constitutes a non-technical presentation of the 
worth while information for the average operator. In 
describing various methods of thawing, drawings and 
diagrams add to the ease of understanding. Actual 
cases are cited, based on experience, and revealing the 
nature of job; size, kind and length of pipe; time con- 
sumed; costs. This valuable and timely “Manual on 
Pipe Thawing” can be had for the asking. Address, 
Hobart Brothers Co., (Box FW-116), Troy, Ohio. 


“Automatic Vacuum Primers”—The Valve and 
Primer Corp., of Chicago have issued a bulletin de- 
scriptive of their V-APCO Automatic Priming Sys- 
tems and equipment for centrifugal pumps—one primer 
serving many pumps. The heart of the system is the 
V-APCO Air Release Valve which automatically allows 
a vacuum to be drawn through it until the liquid reaches 
the float to close the part above. The Automatic Prim- 
ing System precludes the use of foot-valves and fune- 
tions as frequently as air accumulations or loss of. suction 
head dictates. Any number of pumps can be served 
through a single system. For Bulletin 736-C address 
Valve and Primer Corp., 111 W. Washington St., Chi- 
cago, Ill. 


“Cooper-Bessemer Gas Engines”—In a new bulle- 
tin Cooper-Bessemer Corporation describe the features 
and illustrate their popular “EN.”-Type Gas Engines of 
which is boasted compactness, inexpensive installation, 
low cost maintenance and operation, freedom from vi- 
bration and noise. These engines are of the type so 
successfully adopted to power production for sludge 
gas at Durham, N. C., and elsewhere. _ The engine 
originally designed as a Diesel, and which is readily 
converted thereto, is the more rugged thereby. Es- 
pecially featured is the readily adjustable fuel-gas mix- 
ing valve and regulator which serves to cover a wide 
range in gas richness or leanness. For the bulletin 
“Cooper-Bessemer’s ‘EN’ Gas _ Engines” — address, 
Cooper-Bessemer Corp., Mount Vernon, Ohio. 
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“Chicago Aerator-Clarifier”—In a bronze and “Chi- 
cago-blue” bulletin, Chicago Pump Company effectively 
describes their interesting Combination Aerator-Clarifier 
which makes use of a single structure for mechanical 
jeration and settling in the activated sludge process. 
Especially interesting is this compact unit for small plant 
installations (up to 4,000 population) where economy 
in structure and attention and operation are sought for. 
Actual plans and layouts are presented and successful 
installations are pictured—all being information useful 
to the sanitary-engineer. For Bulletin 128-K address, 
Chicago Pump Company (Sewerage Division), 2336 
Wolfram St., Chicago, IIl. 


“Handling Anhydrous Ammonia”—A booklet by 
Pennsylvania Salt Manufacturing Co. patterned on the 
same lines followed in producing their valuable hand- 
hook on “Liquid Chlorine.” The Ammonia booklet pre- 
sents basic information and physical-chemical facts con- 
cerning the properties of Ammonia in the gas or 
solution phase. Specific suggestions pertaining to its 
storing, safe-handling and use are set forth. Containers, 
connections and feed lines are discussed; also, methods 
of detecting and stopping leaks and first aid measures. 
The description is amplified by easy to read curves cov- 
ering pressure-temperature-solubility relationships. All 
users of ammonia should have the brochure “Anhydrous 
Ammonia.” Unlike the material it describes, the booklet 
is compatible with “Liquid Chlorine.” Address, Penn- 
sylvania Salt Mfg. Co., Widener Building, Philadel- 
phia, Pa. 


“De-Aerating Softener”—The Cochrane Deaerat- 
ing Water Softener is described in Cochrane’s Publi- 
cation No. 2059—amply illustrated. Particularly inter- 
esting is the equipment for hot process industrial soften- 
ing, and the removal of corrosive oxygen at one 
operation. Several styles of equipment and, in addi- 
tion, Cochrane’s proportioning chemical feed devices are 
shown. To avoid silica troubles anthracite coal or 
magnetite are substituted for sand in Cochrane Soft- 
eners. 

For Publication No. 2059, address Cochrane Cor- 
poration, 17th and Alleghany, Philadelphia, Pa. 


“VIBRA-Flow Feeders”—From Syntron Com- 
pany a leaflet which describes the features of and illus- 
trates the new Syntron “Vibra-Flow” Batch Weighing 
Feeders. These improved feeders are available for 
Automatic-Continuous, Electrical-Timed or Manually- 
Operated dumping schedules. The discharge is regu- 
lated thereby on an exact batch-weight basis, with 
dumping at intervals required. Address, Syntron Co., 
400 No. Lexington Ave., Pittsburgh, Pa. 


“Chemical Pumps” — Hills-McCanna Company, 
well known to chemical industry since 1870, have 
issued a bulletin describing their acid resistant Chemical 
Proportioning Pumps for service against high or low 
heads for exact feeding of chemical solutions. The bul- 
letin presents four different types of pumps with tabular 
specifications. Type “M” is a plunger type exact pro- 
portioning unit. Type “G” is resistant “Durion” 
equipped for the most corrosive of liquids. Another is 
of centrifugal design. The bulletin also lists the simple 
and dependable Saunders Valve, for control of corrosive 
liquids, not unfamiliar in the water and sewage field. 
For “Chemical Proportioning Pumps,” address Hills- 
McCanna Co., 2349 Nelson St., Chicago, III. 





THAN 75,000 


Samples of Water Have 
Paraded Through 


Our Laboratories 





For more than twenty-three years 
Permutit has specialized in water conditioning. 
In this time we have analyzed more than 75,000 
samples of water and prescribed proper treat- 
ment for each. Today there is a Permutit 
process and equipment for efficiently coping 
with every problem of water conditioning. 

In the water softening field alone, more than 
10,000 Permutit installations have been made. 
These include municipal plants of both manual 
control and full-automatic control types. 

Throughout the country hundreds of munici- 
pal and other swimming pools are safeguarded 
by Permutit continuous recirculation and puri- 
fication equipment. 

Whether your problem is one of water soften- 
ing, iron removal, coagulation and filtration— 
or any combination of these—Permutit expe- 
rience, specialized engineers and equipment can 
solve it efficiently and economically. You are 
cordially invited to call upon us for advice or 
assistance. Address The Permutit Company, 
Dept. G1, 330 West 42nd St., New York City. © 


Permutit 


THE PERMUTIT COMPANY, Dept. Gl, 
330 West 42nd St., New York, N. Y. 


Send me your Permutit literature covering application 
of Permutit Water Softening to Municipal Systems. 


CR. . oc-indcandaddekeaba eens aera nae 


pt MPT EPTTSTITR Te ee ee 
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Electroforged GRATING 
AND STAIR TREADS 


Check these practical, distinctive and oyt. 
standing features of Blaw-Knox Electro. 
forged Steel Grating and Treads, 





















ONE-PIECE 
NON-SLIP 

NO RATTLES 
SELF CLEANING 
EASILY PAINTED 


To help you visualize these points we have 
prepared a sample (paperweight size) for 
mailing to you. It will be sent free and 
without obligation—just write us asking for 
GRATING sample. 


BLAW-KNOX COMPANY 


2053 Farmers Bank Building Pittsburgh, Pa. 








STED UP YOUR DPROFITMS WITH 
“Lynchburg Service” 


HALF CENTURY of intensive specializ- 

ing — modernly equipped plants—and 

happy, skilled labor is a combination hard 
to beat — — And that’s why many so-called 
“Specials” in other foundries are actually 
every day routine in “Lynchburg Plants” — 
“Lynchburg Service” steps up—and makes 
your piping jobs more profitable. 

Bell and Spigot Pipe and Fittings 
From 4” to 54” 


Cast Iron Flanged Pipe 
From 3” to 84” 


Cast Iron Flanged Fittings and 
Flanges from 1” to id 


de Lavaud Centrifugal 
Cast-Iron Pipe 


LYNCHBURE 
FOUNDRY COMBPARY 


General Office, LYNCHBURG, VA. 
Peoples Gas Building 50 Broad St. 
Chicago, Ill. New York, N. Y. 


ei al 
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cleaned, so constantly accurate! 


Cleanliness is next to... accuracy when you are measuring 
sewage or sludge which has a tendency to “build up” on the inside 
of the Venturi Tube. So, while standard Venturi Tubes are satis- 
factory for most sewage plant uses, Split-Section (easily cleaned) 
Tubes are recommended for extreme services. 


Easily 








Important as this device is in itself it is more important as an 
example of the thoroughness with which Builders Metering and 
Controlling Equipment has been designed to give accurate and de- 
pendable results during years of hard service. 


VENTURI” - Registered 


May we submit our suggestions on your next job? 


BUILDERS iron FOUNDRY-PROVIDENCE:R°I- 








Alvord, Bardick & 


H Chester, Campbell, Davis | Nicholas S. Hill, Jr. Potter, Alexander, C. E. 
t ce & Bankson Consulting Engineer Hydraulic Engineer and 
ngin 

gineers The Chester Engineers Water Supply, Sewage Dis- Sanitary Expert 


Water Supply and Purifica- 
tion, Sewerage and Sewage 


John W. Alvord, Charles B. 
Burdick, Louis R. Howson, 
Donald H. Maxwell. 

Water Works, Water Purifi- 
cation, Flood Relief, Sewer- 
age, Sewage Disposal, Drain- 
age, Appraisals, Power Gen- 
eration. 

Civic Opera Building, Chi- 
cago. 


Treatment, Power Develop- 
ment and Applications, Valu- 
ations and Rates 

717 Liberty Ave., Pittsburgh, 
Pa. 








Black & Veatch 
Consulting Engineers 
4706 Broadway 
Kansas City, Missouri 
Sewerage, Sewage Disposal, 
Water Supply, Water Puri- 


fication, Electric Lighting, 
Power Plants, Valuations, 
Special Investigations, Re- 


ports and Laboratory Serv- 
ice, 
E. B. Black, N. T. Veatch, Jr. 
A. P. Learned H. F. Lutz 
F. M. Veatch E. H. Dunmire 
E. L. Filby 








Burns & McDonnell 
Engineering Co. 
McDonnell-Smith-Baldwin- 
Lambert-Timanus 


Consulting Engineers 
Waterworks Sewerage 
Lighting Appraisals 


Rate Ervesitenttens. 

Kansas City, Mo., 107 W. 
Linwood Blvd. 

Albany, New York 

11 No. Pearl St. 

Cincinnati, O. 
Transportation Bldg. 


Chicago Testing Labora- 


tory, Inc. 
and affiliated 
Chicago Paving Laboratory, 
Inc. 
Consulting and Inspecting 
Engineers 
Hugh W. Skidmore 
Gene Abson 
Materials, Processes, Struc- 
tures, Consultation, Inspec- 
tion, Testing, Design, Re- 
search, Investigation and 
Experts in Litigation. 
536 Lake Shore Drive, 
Chicago. 


posal, Hydraulic Develop- 
ments, Reports, Investiga- 
tions, Valuations, Rates, 


Design, Construction, Opera- 
tion, Management, Chemical 
and Biological Laboratories. 
112 East 19th St., New York. 


Sewerage and Sewage Dis- 


posal, Water Supply and 
Purification. 
50 Church St., New York. 








Morris Knowles, Inc. 


Engineers 

Water Supply and Purifica- 
tion, Sewerage and Sewage 
Disposal, Valuations, Labo- 
ratory, City Planning. 
Pittsburgh, Pa. 


Sheppard T. Powell 


Chemical Engineer 
Treatment of Water for In- 
dustrial Uses. 

Trade Waste Investigations 
and Correction. 

Technical Expert in Litiga- 
tions. 

330 N. Charles St., 
Baltimore, Maryland. 














Fuller & McClintock 


Engineers 


F. G. Cunningham 

C. A. Emerson, Jr. 

Elmer G. Manahan 

Ernest W. Whitlock 

H. K. Gatley 

Sewage Treatment, Sewers, 
Waterworks, Purification, 
Drainage, Waste Disposal, 
Valuations. 

11 Park Place, New York 


Metcalf & Eddy 


Engineers 

Water, Sewage, Drainage, 
Refuse and Industrial Wastes 
Problems, Laboratory, Valu- 
ations. 

Statler Bldg., Boston. 








Malcolm Pirnie 

Engineer 

Water Supply, Treatment, 
Sewerage ports, Plans, 
Estimates. 


Supervision and Operation. 
Valuation and Rates 
as ied 43rd St., New York, 


Whitman & Howard 


Harry W. Clark 

Associate Engineers 

(Est. 1869—Inc. 1924) 
Channing Howard 

Paul F. Howard 

Walter A. Janvrin 

C. Roger Pearson 

Water Supply, Water Puri- 
fication, ewerage, Sewage 
Disposal, Water Front Im- 
provements and all Munici- 
pal and Industrial Develop- 
ment Problems, Investiga- 
tions, Reports, Designs, Su- 
pervision, Valuations. 

89 Broad St., Boston, Mass. 








P. S. Wilson 


Consultant in Sanitary and 
Hydraulic Engineering. 
Water Works Management. 
Glen Ridge, N. J 
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NO MECHANISM WILL LAST 
FOREVER 


Like the philosopher's 
stone, the 100% perfect ma- 
chine is still undiscovered. 
Parts will wear out and 
have to be replaced. 


This happens seldom with 
SPARLING Main-line Meters, 
but when it does— 

Entire meterhead can be 
removed and a dummy 
cover plate—or another 
meterhead—substituted without disconnecting a single ese 















































To reduce theft and damage, keep out 


t 
unwelcome visitors! An enclosure of tion of the pipe line. Interchangeable parts put the meter 
bd ® back in service with the 
Pittsburgh Fence is an assurance of this : —" of expense and 
‘ c i elay. 
protection that is well worth its cost. 6 This cave of insteitesiad 
Erected on a sturdy frame of heavily , and replacement is only 
X : . 4 one of many SPARLING 
zinc-coated steel, Pittsburgh Chain Link 74 features. 
- a ‘ g Visit our exhibit at the 
Fence can “take” the impacts of every 4 convention of ho 
day abuse. Write today for an estimate a: W. A. in New York, Sep- 
J tember 22-25 and see 
of the cost of enclosing your property. 6 these meters, and auxili- 
‘ 3 ° Rate Indi 
There is no obligation. , P ler in ee nas 


PITTSBURGH STEEL COMPANY ¢ __% 
754 Union Trust Building, Pittsburgh, Pa. Li , 


OS 
DOOx] R. W. SPARLING 
Pittsburgh F ence C e AL, , WATER MEASURING EQUIPMENT 


Bulletin 303 will be 


sent at your request 





945-951 N. Main St., Los Angeles 
NEW YORK CHICAGO CINCINNATI 























ETM Ue 


“‘More Than 4,500,000,000 
Gallons Per Day 
Pass Through 


SIMPLEX RATE CONTROLLERS” 


Simplicity of Design, Accuracy, De- 
pendability, Low Maintenance Cost, 
and Direct-Acting Features make 
SIMPLEX CONTROLLERS the selec- 
tion of Designing and Operating En- 
gineers all over the world. 













Section of Railroad Tunnel 
Under the East River, New 
York City, being water- 
proofed with— 


IUUUULLUEUEAPCNE Ucn 





YOU can better YOUR filter oper- 


ation by their use. 


Use Sika to stop the inflow of water through 
dams, Walls of pump houses, man-holes, filter 
beds, sewage tunnels, ete. Sika mixed with 
portland cement is easily applied by hand and 
will successfully seal off infiltration from under- 
ground streams even under pressure. 


A card will bring you complete data. 








Write us about your problems. 


| Sika, Inc. 


SIMPLEX VALVE & METER CO. 


Room 1111, 330 West 42nd St., New York City 
1 


6743 UPLAND STREET, PHILADELPHIA, PA. 
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BOWEN 


RESEARCH CORPORATION 
GARWOOD, NEW JERSEY 





SIZES 5 and 10 
For detailed explan- 
ation send for Bulle- 
tin No. 3. 

PATENT ALLOWED 

AND PENDING 
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HYDRAULIC 
OPERATED 


VALVE 


MUD VALVE 


Snocth O 


Sewerage and Filtration 
EQUIPMENT 


Valve troubles need no longer be a 


problem in sewerage disposal and 
filtration equipment. Install and rely 
on Ludlow gates and valves—built 
to last—smooth operating — positive 
acting—time-tested in nation-wide 
use. Complete informafion and quota- 


tions on request. 


The LUDLOW VALVE MFG. CO. 


TROY, NEW YORK 


AFFILIATED COMPANIES 


LAYNE-ARKANSAS CO., Sturrcart, ARK. 
—LAYNE-ATLANTIC CO., NorFoux, Va.— 
LAYNE-CENTRAL CO., Mempnis, Tenn.— 
LAYNE-NORTHERN CO., INC., Mishawaka, 
tIwo.—LAYNE-LOUISIANA CO., INC., Laxe 
Cuances, La—LAYNE-NEw York Co. 
INC., New York City—LAYNE-NORTH- 
WEST CO., Mi.wauxee, Wis.—THE LAYNE- 
OHIO CO., Cowumeus, Onio—LAYNE- 
BOWLER NEW ENGLAND CO.. Boston, 
Mass.—LAYNE-TEXAS CO., Houston, Tex. 
—LAYNE-WESTERN CO., Kansas Crrv, 
Mo., Cwicaco, 1it.. AND MINNEAPOLIS, 
Minn.—INTERNATIONAL WATER SUPPLY 
LTD., Fort Erie, N.. Ontario, CANADA 








for High Efficiency 
and Long-Service 









ODAY’S Industries and Munici- 
palities demand the highest effi- 
ciency in water production equip- 
ment. Layne Pumps and Well Water 
Systems are engineered to stand up 
and give years of trouble-free service. 
If you are considering the installa- 
tion of high efficiency pumps cr 
large capacity wells. by all means 
let a Layne hydrological engineer 
give you facts about Layne scientifi- 
cally engineered and economy 
proven pumps and well water sys- 
tems. No obligation. For illustrated 
literature, write Layne & Bowler, Inc., 
Dept. D, Memphis, Tenn. 





















LAYNE PUMPS 


LAYNE WELL WATER SYSTEMS 








SHEAR GATE 





No 


Stuffing Boxes 


or Levers 


aii 


PRODUCTS 


Aerators 
Automatic Boiler 
Blowdown 


Basin Level Controtiers 
Chemical Propertioners 


Dish Filters 

Dry Chemical Feeders 
Filtration Plants 
Filter Underdrains 
Flow Indicators 


Steam and Cas Puritiers 
Steamers and Distributing 








INTERNATIONAL 


Water Works and Sewerage 



































HE Infilco Type CD Rate of Flow Con- 

troller has all the actual controlling ele- 
ments inside the actuator casing. Complete 
absence of stuffing boxes, pivoted levers 
and movable counterweights from both the 
line of automatic control and released 
power assures accurate and sensitive rate 
of flow control. 

Operating rates are changed simply by 
moving a pointer. A reset automatically 
closes the control valve when the effluent 
is shut. One simple adjustment, low loss 
of head and compactness are but a few 
of the many other advantages. 


Send for Bulletin 67 



















international Filter Co. 
Water Softening and Filtration Plants 


Genera’ Offces 
‘5@ Cast Van Buren Street. Cnicago 









November, 1936 











+, TANKS 
? g 

rs 
*MarTigNING ae" 


Tried and proved methods and 
the latest findings of modern en- 
gineering skill make Graver 
equipment for water conditioning 
preferred by municipalities and 
city planning boards. 


STERILIZERS 


For real utility, ease of maintenance and long life, 
use Graver Tanks and supplemental equipment. 


Send for literature giving engineering data. 


K & MFG. CO., INC. 


fol ae OF-Jel-Taleleloli-mN lta aia: 


GRAVER TAN 


Ye 


New York, N.Y. East Chicago, Ind. Chicago, Ill. Catasauqua, Pa. 

















THE BILTMORE HOTEL 


Los Angeles, California 


Located Downtown 


1500 ROOMS 


Clerks on Every Floor 
PR 


Sensible Prices: 


.. $3.50 up 
... $5.00 up 


Singles . 
Doubles 





Visit the 


RENDEZVOUS 


A Night Club in the Afternoon 
and the 


FAMOUS BILTMORE BOWL 
Two Floor Shows Nightly 


Excellent Service Exceptional Cuisine 





The Biltmore has facilities for your every need. 

























_ 
























































Supporting this 
MANUFACTURER’S MARK 


is the foundation of upwards of 60 years’ ex- 
perience, with the realization that pumps 
simply can’t be turned out in carload lots and 
installed blindly to uniform specifications. 
Victor’s are “tailor-made” pumps! 


VicIOR EQUIPMENI COMPANY 


KIMBALL-KROGH PUMP DIVISION 


San Francisco Los Angeles 


515 Harrison Street 1010 E. 62d Street 
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DISTINGUISHED 


Modern in every department of -its service, 
yet never unmindful of the fine traditions 


that have made it One of the Few Famous 


. » Rates begin at $5.50 


Hotels in America . 


BELLEVUE 
STRATFORD 


CLAUDE H. BENNETT, General Manager 
PHILADELPHIA 


B 




















tutes. 


Mertztown 


SAVES TIME 


in jointing 


BELL and SPIGOT MAIN 


Ingot form. Easily handled. Stores 
outdoors in any weather. ® Cannot 
deteriorate or change composition. 
® Tougher than other lead substi- 
© No deep bell holes or 
caulking required. ® Write for in- 
formation. 


The ATLAS MINERAL Products Co. 


of Pennsylvania 





Pennsylvania 














This man is pouring 


ie 





4 


A 


PIPE £ COMPOUND 


£ 


FOR BELL AND SPIGOT SEWER PIPE 


1:'s a wise man who uses SER- 
VICISED Pipe Jointing Com- 
pound for SERVICISED pro- 
duces a joint that is tight, 
flexible, economical, absolutely 
waterproof, impervious to 
weather or soil conditions and 
prevents root growth or other 
infiltration problems. 


Simple to heat and apply, 
SERVICISED Compound can 
be applied by _ odinary 
laborers. Further information 
on request. 








Asphalt Plank 

Expansion Joint 

Waterproofings 

Asphalts 

Fibre Plaster 

Sheet Asphalt Water- 
proofing 

For Sewer Tunnels 











Write us about our SEWER PIPE BELT 


SERVICISED PRODUCTS CORP. 


6051 West 65th St. 


CHICAGO, ILL. 
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SAYS ONE SUPERINTENDENT TO ANOTHER: 





JIM, YOU CERTAIN- 
LY ARE GETTING 
NICE LOOKING 
FLOC, THERE. 




















Activated Alum Corp. 


Main Office: 80 BROAD STREET @ NEW YORK 


























ANTHRAFILT 


Increases Capacity of 
Pressure Filters 


The filtration rates of 125 mgad. 
cannot be greatly exceeded with 
sand. Anthrafilt permits an average 
rate of 170 mgad., and can be 
stepped up to over 200 mgad. For 


additional information write— 


THE HUDSON COAL CO. 


SCRANTON, PA. 


H. H. SHAVER 
Asst. Gen. Sales Agent 


G. B. FILLMORE 
General Sales Agent 
























A dependable product 


FERRISUL—An excellent 
coagulant 
SANTOSITE—An efficient 
and economical reducing 
agent for removing dis- 
solved oxygen 


in dependable equipment 


Monsanto Chemical Company 


Sr Louvis.U.S.A 


hemicals 
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Coleman pH Electrometers 


Sealed glass electrode .. . for “push-button” pH 
work in boiler water, sludge, colored or turbid 
samples. Positive results are obtained by over 
400 users... among them... 

Ill. St. Water Survey Grand Rapids Filt. Plant 


City of Honolulu, P. I. North Cont. Utilities 
National Aluminate City of Columbus, Ohio 





10 days’ trial .... 


or ask for WACO CATALYST No. 3537WS .. . it describes 
all the NEW Coleman Electrometers. 





[LABORATORY “SUPPLIES AND C CHEMICALS 


‘\WILKENS:- NDERSON('O 


CHICAGO ILL 











for Water and Sewage Treatment 


1 to 100 Ibs. EVERSON 


of Chlorine Metered-Feed 
CHLORINATORS 


per day... = omy ” 
ere at last is a reasonably 
$375.00 priced, accurate, chlorinator 
that anyone can operate 
and up safely. EVERSON Model 
G. Series Chlorinator offering for the first 
time: Any delivery from 1 to 100 lbs. of 
chlorine per 24 hours; Metered-feed; Inti- 
mate mixture of gas in water- sealed self- 
venting chamber; Protection against back- 
flooding by an automatic vacuum break, 
non-corrosion line and valves (Guaranteed 
against corrosion for 1 year) divided into 
standard replaceable units for safe, easy- 
cleaning and maintenance; Reliable equip- 
ment designed, manufactured and guaran- 
teed by “The Swimming Pool People,” 
specialists in water conditioning for two 
generations. 
Bulletin “GC” 633 W. Lake St., Chicago, U.S.A. 


The FORD COPPERHORN 


‘The correct and economical 
way to set water meters in 
basements. Puts the meter 
in the correct position at the 
proper height. Easily in- 
stalled and saves time and 
trouble in meter changing. 


Write for catalog describing the 
COPPERHORN and other equip- 
ment for water meters. 


THE FORD METER BOX | CO. 


WABASH, INDIANA, A- 
Water Works and agansga ease 1936 























Does cold weather bring you 
Chliorinator troubles ? 


Public Wks., Oct. issue, page 29: 
“Every fall there is an epidemic of Chlorinator troubles,” 


“This is the time when Chlorinator is most needed,” 


“Uniformity of chlorinator room temperature important 
for good results.” 


CHLOR-O-FEEDER is not so 
subject to winter griefs— 


So sturdy that expensive housing is not needed. Varying 
temperatures have practically no effect. No winter freeze-ups 
—many are operating in unheated pits. Write— 


PROPORTIONEERS INC.%%, 9 N. Coding St, PROVIDENCE, R.1, 








STREET, SEWER AND WATER CASTINGS 


Made of wear-resisting chilled iron in various 
styles, sizes and weights. 


Write for Catalog and Prices 


SOUTH BEND FOUNDRY Co. 


Gray Iron and Semi-Steel Castings SOUTH BEND, INDIANA 
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EDSON’S NEW HAND PUMP 


Smallest Diaphram Pump Suction 
72 iochaswe. Capacite. 1400 100 OP. Weight 
s. 


THE EDSON CORP’N, 49 “D” Street 


So. Boston, Mass. 


NEW YORK: 142 Ashland Pl., Brooklyn 
CHICAGO: 1064 Peoples Gas’ Building 


Catalog “‘T”’ Gives Full Data, Also Edson Hand and Power 
Pumps, Suction Hose and Pump Accessories 














Use LAMOTTE EQUIPMENT /o, 


PH Control--Residual Chlorine Control 
Boiler Feed Water Control 


LAMOTTE CHEMICAL PRODUCTS CO. 


442 Light Street, Baltimore, Md. 








Arrowhead Grating & Treads 


Engineers’ Handbook sent on request. 


ARROWHEAD IRON WORKS, Inc. 
431 W. 5th St., Kansas City, Mo. 











CAST IRON PIPE 


2,000 tons used 36”-48” Bell & Spigot—12-foot lengths, 


special price $20.00 net ton, F. O. B. Kansas City. Can: 


make immediate delivery. Wire, write or ‘phone Sonken- 
Galamba Corporation, 64 North 2nd Street, Kansas City, 
Kansas, L.D. 23. 

















HELP WANTED 


WATER WORKS Superintendent. State 
experience fully and salary expected. Box 
No. 410, Water Works and Sewerage, 400 
W. Madison St., Chicago, Ill. 


SUPERINTENDENT AND OPERATOR — 
For sewage treatment plant; either sani- 
tary or chemical engineer. Must have 
actual operation experience including 
laboratory work. State experience and 
salary required, in reply. “C. H. Y., 
care Water Works and Sewerage, 155 
East 44th St., New York City. 
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ONLY GLASS STANDARDS 
are always ACCURATE 


Noted authorities and all leading firms of 

AND the water supply field are using the Hellige 

non-fading, and, therefore, permanently reli- 

CHLORINE able, glass standards and handy — 

Comparators as they offer exclusive features 

CONTROL and unequalled advantages. More than 500,- 

000 standards now in use. Approved and 

highly recommended. One apparatus for 

chlorine, pH control, and many other popular 
tests. 










Write today for detailed information. 


BH ELLIGE., Inc. 


3702 Northern Blvd., Long Island City, N.Y. 














Chicago Rawhide 
Hydraulic 
Packing 


(MABB’S TYPE) 


END SCORING 


Save shafts, save labor with Mabb's Type 
Chicago Rawhide braided (Hydraulic) 
packing that never hardens —retains its 
natural oil, never heats—is self lubricating 
and contains no grit like hemp, flax, etc.; 
is self-flushing. Good to the last strand 
—just add more. None to 
pull out or throw away, 
hence more economical 
than the cheapest substi- 
tute packing material. 


Chicago Rawhide Mfg. Co.. 
1283 Elston Avenue: 
Chicago, U.S.A. 




















1OUK JOINT REINFORCED GONCRETE PIPE 
LOCK JOINT PIPE CO. Est. 1905. Ampere, N. J. 
RR a Bc ls Te 














ROBERTS 
FILTER MANUFACTURING CO. 
607 Columbia Ave., Darby, Penna. 


Manufacturers of Pressure and Gravity Type 
Water Filters and Specialties for Water Puri- 
fication and Sewage Treatment Plants. 


We contract for complete installation of me- 
chanical and hydraulic equipment in all forms 
of Water Filtration Plants, Sewage Disposal 
Plants and Pumping Stations. 


Write us concerning your Sanitary Problems. 

















Water Control Equipment 








You will be interested in the complete line 
offered by MUELLER. Write for catalogs 


of the equipment in which you are in- 


terested. 
MUELLER CO. Decatur, Ill. 
Factories: Decatur, Ill.; Chattanooga, Tenn.; Los Angeles, 


Calif.; Sarnia, Ont. 


Branches: New York and San Francisco 











THE 


TIONAL WATER MAIN CLEANING (0 


\, SOCHURGH ST. NEW YORK 


FERROUS SULPHATE 


--* FOR WATER & 
SEWAGE TREATMENT 


(The Base For Chlorinated Capperas) 


FAESY & BESTHOFF, INC. 


22 E. 40th St. New York 



























GRUENDLER 


CRUSHERS 


For Disposal of Sewerage, Sludge, 
Screenings and Garbage 
Gruendler Shredders handle sludge and screenings so 


that 100% will pass bar screen. 


Gruendler Garbage Shredders in any capacity for han- 
dling rubbish and garbage for incinerators or to be used 
as fuel in power plant and for disposal through sewer- 
age system. 


GRUENDLER CRUSHER 
& PULVERIZER CO. 


Dept. S, 2015 N. Market St.,.St. Louis, Mo. 
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TORQ CLARIFIER 


THE DORR 


Shop view of a 125 ft. Dorr Torq Clarifier 


The Dorr Torq Clarifier's rake arms swing upward from 
the center and step safely over overloads—simply, auto- 
matically, without manual manipulation. The overload 
itself generates the additional torque which, in turn, is 
put to work to raise the arms. 


Overloads occur now and then, even in the best regu- 
lated plants. The torque-type lifting device protects the 
clarifier against strain and breakage—protects the op- 
erator against unpleasant surprises. 


1. ON THE LEVEL—BUT TROUBLE AHEAD 


Rakes are down in their normal operating position. But 
they're rapidly approaching an overload that would mean 
trouble for any other type of clarifier. 


2. CONTACT— 
THE RAKES START TO DIG IN 


The overload is met. Still the rakes remain down. Not 
enough load yet to matter. 


3. OVER THE TOP—STILL RAKNG 


Up go the rakes, swinging up slowly from the center. 
Even though overloaded, the rakes are still digging in at 
full capacity, reducing the obstruction. ; 


4. ON THE LEVEL AGAIN— 
READY FOR ANYTHING 


The overload is over for another revolution and already 
the obstruction has been reduced. The extra-torsional 
load has fallen off. And the rakes are back to normal 
and at their regular job again. 


A 125 ft. Dorr Torq Clarifier at the Grand Coulee Dam in 
- : oe — . the state of Washington, designed to handle 150 tons of 
From a motion pic- _ : | \ tee GE S| silt an hour, recently walked away with a test overload of 
ture film of an wy | So, ~ x > 500 tons an hour. 


ft. scale model, re- 


inecied. y aT | tl? eS Write now for descriptive bulletin. 


THE DORR COMPANY rc. 


ENGINEERS « 570 Lexington ‘Ave., New York 


CHICAGO e TORONTO & DENVER a LOS ANGELES * ATLANTA 


——————— DORR TECHNICAL SERVICES AND EQUIPMENT ARE AVAILABLE FROM THE FOLLOWING COMPANIES 


HOLLAND: Dorr-Oliver N. V. The Hague ENGLAND: Dorr-Oliver Company Ltd., London JAPAN: Andrews & George Co. Inc., Tokio 
FRANCE: Soc. Dorr-Oliver, Paris AUSTRALIA: Crossle & Duly Pty. Ltd., Melbourne ARGENTINA: Luis Fiore, Buenos Aires 
GERMANY: Dorr Gesellschaft, m. b. H. Berlin SOUTH AFRICA: Edward L. Bateman Pty. Ltd:, Johannesburg BRAZIL: Oscar Taves & Co., Rio de Janeiro 








Micrometric accuracy is insisted upon for the control parts of W&T equipment. 
A W&4T inspector checking a part for a Visible Vacuum Chlorinator 


za 


THE CHLORINATION DOLLAR 


| MUST BUY...ACCURATE CONTROL 


OO LITTLE chlorine in the treatment of water or sewage is useless,—too much, 
wasteful and unnecessary. To adequately perform its important task, 
chlorination must be accurately controlled. 


Every part of the W&T Visible Vacuum Chlorinator is built to a painstaking 
standard — every detail of design, calibration and manufacturing is checked 
and rechecked to insure accuracy over years of service. 


Visit a nearby installation. Notice the simplicity, ruggedness and fine 
workmanship. Note the absence of delicate parts or diaphragm valves — the 
ease of dismantling for cleaning or adjustment. 


You'll no longer wonder why leading engineers and sanitarians every- 
where endorse the W&T Visible Vacuum Chlorinator — nor why unfailing 
accuracy is the record of each installation. 


Because of its low maintenance costs, tomorrow's taxpayers will also 
endorse your choice — if you specify Visible Vacuum Control. 


Technical Publications 38, 157 and 158 are yours for the asking 


WALLACE & TIERNAN CO. Inc. 


Manufacturers of Chlorine and Ammonia Control Apparatus 
NEWARK, NEW JERSEY * BRANCHES IN PRINCIPAL CITIES 


THE ONLY SAFE WATER IS A STERILIZED 
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